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THE GIGANTIC LAND TORTOISES OF THE 
GALAPAGOS ISLANDS. 


BY G. BAUR. 


ie 1877, Dr. A. Gunther published his memoir on the Gigan- 

tic Land Tortoises (living and extinct) in the collection of 
the British Museum. The Galapagos Islands were found to be 
inhabited by six species. Of only three the exact localities were 
known: 7estudo abingdoni Ginther, from Abingdon Island; 7: 
microphyes Ginther, from North Albemarle, and 7. ve¢xa Giin- 
ther, from South Albemarle. 7) ephippiwmn Ginther was be- 
lieved to be an inhabitant of Charles Island (in the synopsis, p. 11 
of Indefatigable Island). 7. e/ephantopus Harl. was attributed 
with query to James Island; no locality was given for 7. xzgrita, 
D. and B. 

Having been occupied lately with the history of the Galapagos 
Islands, I have come across two works not mentioned by Dr. Giin- 
ther, which are of the highest importance to this question. The 
first work is the “* Voyage of the United States Frigate Potomac, 
under the command of Commodore John Downes, during the cir- 
cumnavigation of the globe, in the years 1831, 1832, 1833 and 
1834,” by Z. N. Reynolds, New York, 1835. On pages 464-473, 
the Galapagos Islands are described. Only Charles Island was 
visited (Aug. 31 to Sept. 10, 1833). The /etemac returned to 
Boston, May 23, 1834. In June of the same year, two gigantic 
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Galapagos tortoises (living), weighing near three hundred and 
twenty pounds each, were presented by Captain John Downes, of 
the Potomac, to the Boston Society of Natural History.'. These 
two tortoises formed the material for a very extensive paper on the 
anatomy of the Galapagos tortoises, by Dr. J. B. Jackson, which 
was printed in the first volume of the Journal of the Boston 
Society of Natural History, with two plates.” This is the second 
work overlooked by Dr. Giinther. It is the best older scientific 
account of these tortoises. One of these specimens is still in the 
Museum of the Boston Society in form of a skeleton. The first 
thing to be done is to examine whether the two tortoises brought 
by the Potomac are really from Charles Island. As stated before, 
the Potomac visited only this island. In the appendix of Rey- 
nolds’ book we find the following important note, p. 547. 

“ A large number of the crew were daily on shore after terra- 
pin, and frequently exposed throughout the day to a hot sun, 
with these immense animals on their backs, travelling over the 
broken lava.’ This note proves, I think, that the two tortoises 
donated by the captain of the Potemac to the Boston Society 
were really from Charles Island. Besides that I believe that 
Darwin's remark in his journal, that on Charles Island the crew 
of a certain frigate took down to the shore 200 tortoises on a 
single day, some years before his visit in 1835, refers to the 
Potomac. Through the kindness of Prof. A. Hyatt I have re- 
ceived for examination five skulls of Galapagos tortoises, among 
which is the skull of one of the animals presented by Captain 
Downs, and described by Dr. Jackson. This skull is different 
from any one described by Dr. Giinther. It agrees exactly with 
three smaller skulls received for examination through the kind- 
ness of Prof. A. Heilprin from the Philadelphia Academy. 

After this it is evident that the 7. ephippium of Giinther 
supposed to be the form from Charles Island, must have another 
locality. The question is, From which Island? The type of 7: 
ephippium is an adult male, thirty-three inches long, stuffed, and 


1 Jour. Bost. Soc. Nat. Hist., I., 1834-1837, p. 521. 


2 J. B. Jackson, M. D., Anatomical Description of the Galapagos Tortoise. Read 


Feb. 1, 1837. Jour. Bost. Soc. Nat. Hist., I., 1837; pp. 443-464, Pl. X., XI 
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“belongs to the Museum of Science and Arts, Edinburgh.” 
According to Dr. Ginther nothing is known of its history. 7. 
cphippium very much resembles 7: adingdonii not only in the 
shell, but also in the skull and thé slender fore-limb, and it seems 
to me that it really represents this species. Some notes in Cap- 
tain Basil Hall’s Journal,’ which were omitted by Dr. Giinther, 
give a very strong support to this belief. 

Captain Basil Hall visited the Galapagos Islands in January, 
1822. On Abingdon Island, the only island visited, experiments 
were made with an invariable pendulum. Speaking of the tortoises, 
Captain Hall says: ‘“ We took some on board, which lived for 
many months, but none of them survived the cold weather off 
Cape Horn. I preserved one in a cask of spirits, avd ¢t may now 
be seen in the Museum of the College at Edinburgh: it is about 
the medium size.” (Italics are mine.) The following measure- 
ments of a tortoise weighing 190 pounds are given. 


Inches. 
“Length of upper shell, . ‘ 43 
Breadth of ditto, . 44% 
Length of belly shell, . 29 
Length of the head, 61% 
Ditto depth, . ‘ 334 
Greatest extent of upper and lower mandible, . 334 
Distance of eye from nose, 1% 
Circumference about the middle of en neck, . 6) 
From fore part of upper shell to the fore part of 
belly shell, 11% 
From. after ss of upper sal to the after part 
of belly shell, ‘ ‘ 7 
Length of fore-leg and thigh, . ‘ 22% 
Circumference above the foot, . 834 


* Captain Basil Hall, ov, ts from a Journal written on the coasts of Chili, Peru, and 
Mexico, in the years 1820, 1821, 1822. Part If. London, 1840, (Orig. Ed., Edinburgh, 
1824.) 
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Inches. 
Length of hind leg and thigh, 24 
Circumference above the foot, . 16 
Length of tail, ; 8% 
Depth of upper shell when mils out, . ; 17 
Width inside, ; 27 
Number of pieces composing rine die, 13 
Number of pieces in the margin, —. . ; 24 
When alive weighed, . 190 lbs. 
Quantity fit for use, 84 Ibs.” 


Is it not probable that the specimen now in the Edinburgh 
Museum of Science and Arts is the one collected by Captain 
Hall in 1822, and therefore from Abingdon Island ? 

Thinking it possible that something about the history of 7: 
ephippium could be found out, I wrote to the Director of the 
Edinburgh Museum of Science and Arts, in which the type is 
preserved, asking whether anything is known about this speci- 
men. Dr. R. H. Traquair had the great kindness to examine the 
matter and wrote to me: “I have to say that I have had the rec- 
ords of the old College Museum searched for information as to 
the specimen of Zestudo cphippium figured and described by Dr. 
Giinther, and the only entry which we can find which can possi- 
bly have any reference to that specimen is one in the year 1822-23 
of a ‘Large Turtle from South Sea—Captain Basil Hall.’ Now 
in those old days, when the Museum was under the charge of 
Professor Jamison, no marks were put upon the specimens by 
which they could be afterwards identified with entries in the reg- 
ister! Consequently we have no adsolute certainty as to whether 
our Zestudo ephippium is the specimen from the ‘South Sea’ 
presented by Captain Basil Hall or not.” 

From these notes and frem a comparison of the descriptions of 
T. ephippium and T. abingdoni, 1 reach the conclusion that 7: 
ephippium is the same species as 7: adingdonii, and that the type 
specimen of the former is the one brought by Captain Hall from 
Abingdon Island. The name 7: ephippium has the priority, but I 
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think that the name 7: adingdonii ought to be selected, as more 
significant.’ 

After excluding 7! ephippium we have six species left inhabiting 
the Galapagos Islands : 


1. 7: elephantopus (Harlan) Ginther. 

2. T. nigrita, D. and B. 

3. 7. vicina, Giinther. 

4. T. abingdoni, Ginther. 

5. LZ. microphyes, Ginther. 

6. The specimen from Charles Island in the Museum of the 
Bos. Soc. Nat. Hist., called 7° edephantopus, Harlan, by Jackson. 


Through the great kindness of the Secretary of the Academy 
of Natural Sciences, in Philadelphia, I have received permission 
to examine the type specimen of Harlan. It was in a very bad 
condition. The skin of the neck was all decayed, and also dif- 
ferent parts on the limbs. |The best possible thing to do was to 
save everything of the skin that could be saved and prepare a 
skeleton of the specimen. Fortunately all parts of the skeleton 
were found with the exception of the hyoid bones and both 
femora. 

The comparison of the skull of the type and the skull of the 
specimen from Charles Island showed at once that they belonged 
to two different species. A further comparison of the type of 
T. elephantopus with the description of the specimens in the 
British and other English Museums (by Dr. Giinther) regarded 
as this species, led to the conclusion that Giinther’s 7) e/ephan- 
topus is a different species from the type. 

The next question is, Is it possible that any of the other species 

4 Since the above was written, I had opportunity, through the kindness of Prof. Brown 
Goode, to examine a nearly complete specimen of 7. adingdonii in the U.S. National 
Museum, which was collected by the steamer -l/4a¢ross on Abingdon Island. It is an 
old maie. This specimen is of great importance, since it contains the elements missing 
in the British Museum specimens. A comparison of these with the corresponding ones 
of 7. ephippium leaves no doubt that 7. adingdonit is not different from 7. ephip- 
pium. 1 take the opportunity to express my best thanks to Mr. F. A. Lucas, of the U.S. 


National Museum, for many services offered in connection with the examination of these 
tortoises, 
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described by Dr. Giinther is referable to the type specimen of 7 
elephantopus Harlan.’ 
According to these statements we have the following synonymy : 


1. Zestudo elephantopus Harlan = 7) vicina Giinther. 


2. Testudo spec. nov. = Testudo elephantopus Jackson, non 
Harlan. 

3. Testudo spec. nov. = Testudo elephaniopus Giinther, non 
Harlan. 


4. Testudo abingdonit Ginther = T. ephippium Ginther. 
5. Zestudo nigrita D. and B. 
6. Testudo microphyes Ginther. 


For the species from Charles Island, described by Jackson, 
and now in the Boston Museum of Natural History, I propose 
the name 7Zestudo galapagoensis, for the species described by Giin- 
ther as 7. elephantopus, the name Testudo giinthert, in honor of 
Dr. A. Giinther of the British Museum, to whom we owe much 
of our knowledge of the gigantic Land Tortoises. 

I follow Dr. Ginther in disusing the name Zestudo nigra 
proposed by Quoy and Gaimard in 1824 for a young specimen, 
since it is impossible to decide at present which of the species 
proposed later is referable to this species. The exact locality of 
this specimen being unknown, I think it will always be impossible 
to settle the question. 

The Fish Commission steamer A/éatross brought about fifteen 
living specimens of tortoises from the Galapagos Islands, but 
unfortunately the exact localities were not known. Some of 
them were said to be from Duncan Island, from which no tor- 
toises had been recorded." 

Land tortoises have been recorded from Hood Island by De- 
lano, Porter, and Cookson, but no specimens have been examined. 


5 A number of specimens collected by the Addatross agree exactly with the type of 
T. elephantopus Harlan and the 7. vicina of Giinther. 


6 A party of the Italian steamer Ve¢for Pisani visited Duncan Island in 1885, ‘‘ um 
Schild-Kréten zu fangen,’ konnte jedoch, obschon verschiedene die man bis auf 80 
Pfundschitzts gesehen den war keine erbeuten,” ///ustr. Zeitschrift fur Linder. Und 
Volkerkunde Globus, Vol. XLIX., No. 6, 1886, p. 93. It is not possible to decide 
whether these tortoises were land or sea tortoises. 
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What we know to-day is the following: The tortoise of Charles 
Island is with very little doubt extinct. The only authentic 
specimen brought from this island is now in the Boston Museum 
of Natural History, and is the type of Zestudo galapagoeuis. 
7. abingdonti (ephippium) the tortoises from Abingdon Island, 
seem to be very much reduced, perhaps extinct. 

The tortoises on Albemarle are still numerous. The northern 
form is 7) wucrophyes, the southern form 7. elephantopus Harlan 
vicina Giinther). The localities of gitxtheri (T. elephantopus 
Giinther) and 7. zgrita D. and B. are not known; but, since 
tortoises have been recorded from Chatham, Indefatigable and 
James Islands, they belong to one of these; but the future must 
decide to which special island. | Perhaps this question can still 
be decided, if the tortoises have not become entirely extinct on 
these islands, which I do not suspect. 

Whether the tortoises said to be on Duncan Island belong toa 
new species, or one of the six known ones, is a question. The 
same is to be said of the tortoises inhabiting Hood Island. 
Nothing is known in regard to tortoises about Barrington, Burn- 
loe and Tower Islands. 

I fear that the history of the land tortoises of the Galapagos 
will never be solved; if it is to be, a scientific expedition must be sent 
out soon, with the object of making a full examination of each 


land of this group. 


SOME OF THE OLDER ACCOUNTS OF THE LAND TORTOISES. 


At the end of the seventeenth century the Galapagos Islands 
were frequently visited by buccaneers. Cowley, Wafer and 
especially Dampier have given accounts of these visits, and it was 
at this time that Cowley published a map of the islands. The 
first visit was in 1684 by Cowley, Cooke, Dampier and Ed- 
ward Davis. They arrived the 31stof May. The following year 
Davis, Wafer, Knight and Harris were again there, and in 1687 
Davis and Wafer made the third visit. Dampier was there at 
different times, and to him we owe the first account of the land- 
tortoises. ‘“ There is no place in the world,” he says, “so much 
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stored with Guanos and Land-Tortoises as these Isles. The first 
are fat, and of an extraordinary size, and exceedingly tame; and 
the Land-Tortoises so numerous that some hundred men may 
subsist on them for a considerable time, being very fat, and as 
pleasant food as a pullet; and of such bigness, that one of them 
weighs 150-200 pounds, and are from two feet to two feet six 
inches over the beily, whereas, in any other places, I never met 
with any above 30 pounds weight, though I have heard some say, 
that at St. Lawrence or Madagascar there are also some very large 
ones.” They “are in shape like the first, [Hackatee= Chrysemys 
ornata, Gray] with long necks and small heads, only they are 
much bigger.” ‘The oil saved from them was kept in jars, and 
used instead of butter to eat with dough-boys or dumplings.” 
“ We lay here feeding sometimes on land-turtle, sometimes on sea- 
turtle, there being plenty of either sort; but the land-turtle, as 
they exceed in sweetness, so do they in numbers ; it is incredible 
to report how numerous they are.” 

In June, 1700, the French captain de Beauchesne visited the 
Islands, but nothing is said in the Journals of his voyage about 
the tortoises, so far as I know. 

The first good account of the tortoises was given by Woodes 
Rogers, who was on the Islands in September, 1707. 

“Some of the largest of the Land-Turtles,” he says, “ are about 
100 pounds weight, and those of the sea upwards of 400. The 
Land-Turtles laid eggs on our deck [13th of September]. Our 
men brought some from the shore about the Bigness of a goose 
egg, white, with a large big shell, exactly round. The creatures 
are the ugliest in Nature, the shell not unlike the top of an old 
hackney-coach, as black as jet, and so is the outside skin, but 
shriveled and very rough. The legs and neck are very long, and 
about the bigness of a man’s wrist; and they have club-feet, as 
big as one’s fist, shaped much like those of an elephant, with five 
thick nails on the fore-foot and but four behind, and the head 
little, and visage small like snakes, and look very old and bleak. 
When at first surprised they shrink their neck, head and legs 
under their shell. Two of our men, with Lieutenant Stratton and 
the trumpeter of the Duchess, affirm they saw vast large ones of 
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this sort, about four feet high. They mounted two men on the 
back of one of them, which, with its usual slow pace, carried them 
and never regarded the weight. They supposed this could not 
weigh less than 700 pounds. I do not affect giving Relations of 
strange creatures so frequently done by others; but when an un- 
common creature falls in my way I cannot omit it. The Span- 
iards tell us, they know of none elsewhere in these Seas, but they 
are common in Brazil.” [7. tabulata Wall.] Different islands 
were visited by Rogers. He continues, “I saw no sort of beast, 
but there are Guanos in abundance, and Land-Turtles almost on 
every island. It is strange how the latter got here, because 
they cannot come of themselves, and none of that sort are found 
on the main.” 

In 1720, Clipperton was for ten days on the island. Vancou- 
ver, who determined the position of some in 1795, did not go to 
land. 

Colnet surveyed the Galapagos Islands in 1793, and published 
a survey of them. He says, p. 59: “ The land tortoise was poor 
at this season, but made excellent broth. Their eggs are as large, 
and their shells as hard, as those of a goose, and form a_ perfect 
globe. Their nests are thrown up in a circular form, and never 
contain more than three eggs, which are heated by the sun, a hole 
being so contrived as to admit its rays through its daily course 
[!]. The shell is perfectly smooth, and when highly polished re- 
ceives a beautiful and brilliant black.” 

One of the most accurate accounts of the tortoises has been 
given by Delano, who visited the Galapagos Islands at different 
times. He wasa very good observer, and his notes must be con- 
sidered as reliable. 

“ Delano went over all parts of the island and procured plenty 
of tortoises.” On Charles Island “ plenty of tortoises were to be 
obtained.” Tortoises were also reported from James and Albe- 
marle Islands. On pages 375-378 he gives a full account of 
these animals: “ The terrapin, or, as it is sometimes called, the 
land tortoise, that is found here, is by far the largest, best, and 
most numerous of any place I have ever visited. Some of the 
largest weigh three or four hundred pounds, but their common 


! 
a! 
q 
\ 
aa 
hy 
da 
4 
t 
4 
| 


1048 The American Naturalist. [December, 


size is between fifty and one hundred pounds. Their shape is 
somewhat similar to our small land tortoise, which is found upon 
the island, and is like it, high and round in the back.” They 
have a very long neck, which, together with their head, has a 
very disagreeable appearance, very much resembling a large ser- 
pent. I have seen them with necks between two and three feet 
long, and when they saw anythiag that was new to them, or met 
each other, they would raise their heads as high as they could, 
their necks being nearly vertical, and advance with their mouths 
wide open, appearing to be the most spiteful of any reptile what- 
ever ; sometimes two of them would come up to each other in 
that manner, so near as almost to touch, and stand in that posi- 
tion for two or three minutes, appearing so angry that their 
mouths, heads, and necks appeared to quiver with passion; when 
by the least touch of a stick against their necks or heads, they 
would sink back in an instant and draw their necks, heads and legs 
into their shells. This is the only quick motion I ever saw them 
perform. I was put in the same kind of fear that is felt at the 
sight or near approach of a snake at the first one I saw, which 
was very large. I wasalone at the time, and he stretched himself 
as high as he could, opened his mouth, and advanced towards 
me. His body was raised more than a foot from the ground, his 
head turned forward in the manner of a snake in the act of 
biting, and raised two feet and a half above his body. I had a 
musket in my hand at the time, and when he advanced near 
enough to reach him with it, I held the muzzle out so that he hit 
his neck against it, at the touch of which he dropped himself 
upon the ground and instantly secured all his limbs within his 
shell. They are perfectly harmless, as much so as any anima! | 


know of, notwithstanding their threatening appearance. They 
have no teeth, and of course cannot bite very hard. They take 


their food into their mouths by the assistance of the sharp edge 
of the upper and under jaw, which shut together one a little 
within the other, so as to nip grass, or any flowers, berries, or 


shrubbery, the only food they eat. 


7 Terrapene carolina L., the common box-tortoise. 


ay 
| 
| 
| 
| 
| 
| 
| 
q 


1880.] Gigantic Land Tortoises. 1049 


“Those who have seen the elephant have seen the exact resem- 
blance of the leg and foot of a terrapin. I have thought that I 
could discover some faint resemblance to that animal in sagacity. 
They are very prudent in taking care of themselves and _ their 
eggs, and in their manner of securing them in their nests ; and I 
have observed on board my own ship, as well as on others, that 
they can easily be taught to go to any place on the deck which 
may be fixed for them to be constantly kept in. The method 
to etiect this is by whipping them with a small line when they are 
out of place, and to take them up and carry them to the place 
arranged for them, which being repeated a few times will bring 
them into the practice of going themselves, by being whipped 
when they are out of their place. They can be taught to eat on 
board a ship as well as sheep, or a goat, and will live for a long 
time if there is proper food provided for them. This I always took 
care to do when in a plact where I could procure it. The most 
suitable to take on board a ship is prickly pear-trees, the trunk of 
which is a soft, pithy substance, of a sweetish taste, and full of 
juice. Sometimes I procured grass for them. Either of these 
being strewed on the quarter-deck, the pear-tree being cut fine, 
would immediately entice them to come from all parts of the 
deck to it; and they would eat in their way as well as any do- 
mestic animal. I have known them live several months without 
food; but they always in that case grow lighter and their fat 
diminishes, as common sense teaches, notwithstanding some 
writers have asserted the contrary. If food will fatten animals, 
to go without it will make them lean. 

“T carried at one time from James Island three hundred very 
good terrapins to the island of Massa Fuero, and there landed 
more than one half of them, after having them sixty days on board 
my ship. Half of the number landed died as soon as they took 
food. This was owing to their stomachs having got so weak and 
out of tone that they could not digest it. As soon as they eat 
any grass after landing they would froth at the mouth, and ap- 
peared to be in a state of insanity, and died in the course of a day 
or two. This satisfied me that they were in some degree like 


other animals, and only differed from them by being slower in 
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their motions, and that it takes a longer time to produce an effect 
upon their system than upon that of other creatures. Those that 
survived the shock which was occasioned by this sudden transition 
from total abstinence to that of abundance, soon became tranquil, 
and appeared to be as healthy and as contented with the climate 
as when they were at their native place, and they would probably 
have lived as long had they not been killed for food. Their flesh, 
without exception, is of a sweet and pleasant a flavour as any 
that I ever ate. It was common to take out of one of them ten 
or twelve pounds of fat when they were opened, besides what was 
necessary to cook them with. This was as yellow as our best 
butter, and of a sweeter flavour than hog’s lard. They are the 
slowest in their motions ofany animal I ever saw except the sloth. 
They are remarkable for their strength; one of them would bear 
a man’s weight on his back and walk with him. I have seen 
them at one or two other places only.” One instance was those 
brought from Madagascar to the Isle of France, but they were 
far inferior in size, had longer legs, and were much more ugly in 
looks than those of the Galapagos Islands. _I think I have like- 
wise seen them at some of the Oriental Islands which I visited. 

“T have been more particular in describing the terrapin than I 
otherwise should have been, had it not been for the many vague 
accounts given of it by some writers, and the incorrect statements 
made of the country in which it is to be found. The frequent 
political comparisons and allusions which have been made by 
our public papers and orators to this animal, may have led the 
people of this country into incorrect notions concerning them. It 
has been publicly said that terrapins are common to China, which 
I am confident is incorrect; for I have carried them to Canton 
at two different times, and every Chinese who came on board my 
ship was particularly curious in inspecting and asking questions 
about them, and not one, I am positive, had any knowledge of 
the animal before.” 

The most important of the other accounts is that given by Cap- 
tain David Porter, who visited the Galapagos Islands, between 1812 
and 1814 different times on the United States frigate /sser. He 
was the first one who noticed the difference of the tortoises on 
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the different islands. He likewise published the first figure of 
a Galapagos tortoise. 

On Hood’s Island he obtained land tortoises in great numbers, 
p. 127. In another visit he could not procure more than fifty 
tortoises, and they small, but “ of a quality far superior to those 
found on James Island” (p. 233). In regard to Charles Island 
he says, it “abounds with tortoises, which frequent the springs 
for the sake of the water, and upwards of thirty of them were 
turned on their backs by us, as they came down to drink, during 
the short time we remained there, which was not more than an 
hour and a half. But we were enabled to bring down only one, 
and he was selected more for his antiquated appearance than for 
his size or supposed excellence. His weight was exactly one 
hundred and ninety-seven pounds, but he was far from being 
considered a large size. Later, between four and five hundred 
were taken on board. They were brought the distance of from 
three to four miles, through thorns and over sharp rocks, yet it 
was no uncommon thing for them to make three and four trips a 
day, each with tortoises weighing from fifty to a hundred weight.” 
“ Although the parties in this employment (which were selected 
every day, to give all an opportunity of going on shore), indulged 
themselves in the most ample manner on tortoise meat (which 
for them was called Galapagos mutton), yet their relish for this 
food did not seem in the least abated, nor their exertions to get 
them on board in the least relaxed, for everyone appeared de- 
sirous of securing as large a stock of this provision as possible 
for the cruise” (p. 162). 

On James Island the tortoises must have beeu very numerous. 
Two vessels captured by Porter near that Island, “ had been in at 
James Island, and had supplied themselves abundantly with these 
extraordinary animals, the tortoises of the Galapagos, which 
properly deserve the name of the elephant tortoise. Many of 
them were of a size to weigh upwards of three hundred weight.” 
“Numbers of them had been thrown overboard by the crews of 
the vessels before their capture, to clear them for action. A few 
days afterwards, at diylight in the morning, we were so fortunate 
as to find ourselves surrounded by about fifty of them, which 
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were picked up and.brought on board, as they had been lying in 
the same place where they had been thrown over, incapable of 
any exertion in that element, except that of stretching out their 
long necks.” Two other English vessels captured later, “had 
been only a few days from James Island;” Porter “found on 
board them eight hundred tortoises of a very large size, and suf- 
ficient to furnish all the ships [with 333 men] with fresh provi- 
sions for one month.” At another time Porter laid in a very 
large stock of tortoises from James Island. ‘Four boats were 
despatched every morning for this purpose, and returned at night, 
bringing with them from twenty to thirty each, averaging sixty 
pounds. In four days we had as many on board as would weigh 
about fourteen tons, which was as much as we could conveniently 
stow. They were piled up on the quarter-deck for a few days, 
with an awning spread over to shield them from the sun, which 
renders them very restless, in order that they might have time to 
discharge the contents of their stomachs; after which they were 
stowed away below, as you would stow any other provisions, and 
used as occasion required. No description of stock is so conven- 
ient for ships to take to sea as the tortoises of these islands. 
They require no provisions or water for a year, nor is any farther 
attention to them necessary, than that their shells should be pre- 
served unbroken” (p. 214). ‘“ The most of those we took on 
board were found near a bay on the northeast part of the Island, 
about eighteen miles from the ship. Among the whole only 
three were male, which may be easily known by their great size, 
and from the length of their tails, which are much longer than 
those of the females. As the females were found in low sandy 
bottoms, and all without exception were full of eggs, of which 
generally from ten to fourteen were hard, it is presumable that 
they came down from the mountains for the express purpose of 
laying. This opinion seems strengthened by the circumstance 
of there being no male tortoises among them, the few we found 
having been taken a considerable distance up the mountains. 
One remarkable peculiarity in this animal is, that the blood is 
cold. I shall leave it to those better acquainted with natural 
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history to investigate the cause of a circumstance so extraordinary, 
my business is to state facts, not to reason from them. 

“The temperature of the air of the Galapagos Islands varies 
from 72° to 75°; that of the blood of the tortoise is always 62°” 
(p. 215). 

No tortoises were taken by Porter on Albemarle, but he 
remarks (p. 142) that an English sailor, who had been landed there 
by his captain, existed near a year on land tortoises and guanos.” 

No landing was possible on Abingdon Island, but Porter had no 
doubt landing might have been effected elsewhere ; and from the ver- 
dant appearance of the interior of the island he supposed that, 
like all others, it afforded tortoises. 

On Chatham, where Porter stayed only a very short time, he did, 
not get any tortoises, but he “ saw a few of their shells and bones ; 
but they appeared to have been long dead.” This remark relates 
only to these shells and bones he found, but not to the tortoises 
of Chatham in general. 

Indefatigable Island, was surveyed by David T. Adams, 
the chaplain of the Assex, for the first time, and called Porter's 
Island. Adams informed Porter that land tortoises were in the 
greatest abundance, “ of an enormous size, one of which measured 
five feet and a half long, four feet and a half wide, and three feet 
thick, and others were found by some of the seamen of larger size.” 

Porter has given the following general description of the Gala- 
pagos tortoises : 

“ Nothing, perhaps, can be more disagreeable or clumsy than 
they are in their external appearance. Their motion resembles 
strongly that of the elephant; their steps slow, regular and heavy, 
they carry their body about a foot from the cround, and their 
legs and feet bear no slight resemblance to the animal to which I 
have likened them ; their neck is from eighteen inches to two feet 
in length, and very slender; their head is proportioned to it, and 
strongly resembles that ofa serpent. But, hideous and disgusting 
as is their appearance, no animal can possibly afford a more 
wholesome, luscious, and delicate food than they do ; the finest 
creen-turtle is no more to compare to them in point of exceilence 


than the coarsest beef is to the finest veal ; and after once tasting 
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the Galapagos tortoises, every other animal food fell greatly in 
our estimation. These animals are so fat as to require neither 
butter nor lard to cook them, and their fat does not possess that 
cloying qualtity, common to that of most other animals. | When 
fried out, it furnishes an oil superior in taste to that of the olive. 
The meat of this animal is the easiest of digestion, and a quantity 
of it exceeding that of any other food, can be eaten without 
experiencing the slightest inconvenience. But what seems the 
most extraordinary in this animal, is the length of time that it can 
exist without food; for I have been well assured that they have 
been piled away among the casks in the hold of a ship, where 
they have been kept eighteen months, and when killed at the 
expiration of that time, were found to have suffered no diminution in 
fatness or excellence. They carry with them a constant supply 
of water, in a bag at the root of the neck, which contains about 
two gallons; and on testing that found in those we killed on board, 
it proved perfectly fresh and sweet. They are very rest’ ss when 
exposed to the light and heat of the sun, but will lie in the dark 
from one year’s end to the other without moving. In the daytime, 
they appear remarkably quick-sighted and timid, drawing their 
head into their shell on the slightest motion of any object; but 
they are entirely destitute of hearing, as the loudest noise, even 
the firing of a gun, does not seem to alarm them in the slightest 
degree, and at night or in the dark they appear perfectly blind.” 
In regard to the bag of water, Porter gives another statement (p. 
100.) He partly ascended a hill on Charles Island, and on his way 
back he found alargetortoise. It was opened, “with the hope of 
finding some water to allay our thirst. But we were disappointed 
—says he—in only finding a few gills, of a disagreeable-tasted 
liquid.” The tortoises taken on James Island had in their stomach 
or reservoir from one to two gallons, of a “taste by no means 
disagreeable.” It seems therefore that this “ water reservoir’ is 
not always filled. It was in August when Porter found the tor- 
toises on James Island full of eggs. We have seen above that 
Woodes Rogers relates, that the tortoises laid eggs on his ship in 
September. It seems therefore that the breeding time is in these 
two months. According to Porter the eggs “ are perfectly round, 
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white, and two and a half inches in diameter. They are far from 
being a delicacy when cooked, as they are dry, tasteless, and the 
yolk is little better than saw-dust in the mouth” (p. 216). 

In regard to the difference of the tortoises from different Islands 
Porter makes the following remarks: “The shells of those of 
James Island are sometimes remarkably thin and easily broken, 
but more particularly so as they become advanced in age; when, 
whether owing to the injuries they receive from their repeated 
falls in ascending and descending ine mountain, or from injuries 
received otherwise, or from the course of nature, their shells be- 
come very rough, and peel off in large scales, which renders them 
very thin and easily broken. Those of James Island appear to 
be a species entirely distinct from those of Hood’s and Charles 
Islands. The form of the shell of the latter is elongated, turning 
up forward in the manner of a Spanish saddle, of a brown color 
and of considerable thickness, They are very disagreeable to the 
sight, bu far superior to those of James Island in point of fatness, 
and their livers are considered the greatest delicacy. Those of 
James Island are round, plump, and black as ebony, some of them 
handsome to the eye, but their liver is black, hard when cooked, 
and the flesh altogether not so highly esteemed as the others” 
(pp.214, 215). The tortoises of Hood’s Island “ were of a quality 
far superior to those found on James Island. They were similar 
in appearance to those of Charles Island, very fat and delicious” 
(p. 233). 

After his cruise round the Galapagos Porter proceeded to the 
Marquesas Islands. On Madison Island he “ distributed from his 
stock several young tortoises among the chiefs, and permitted a 
great many to escape into the bushes and among the grass” 
(Vol. IL, p. 104.) 

In 1825 Capt. Benjamin Morrell visited the Islands, having 
been there already in 1823 from the 3d of October to the 2d 
of December, during which time he took not less than about five 
thousand fur-seal skins. The tortoises, he says, “ grow to even a 
greater size than that mentioned by Commodore Porter, as I have 
seen some that would weigh from six to eight hundred pounds. 
They are excellent food, and have no doubt saved the lives of 
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thousands of seamen employed in the whale-fishing in those seas, 
both Americans and Englishmen. I have known whale-ships to 
take from six to nine hundred of the smallest size of these tortoises 
on board when about leaving the islands for their cruising grounds ; 
thus providing themselves with provisions for six or eight months, 
and securing the:men against the scurvy. I have had these 
animals on board my own vessels from five to six months without 
their once taking food or water ; and on killing them I have found 
more than a quart of sweet fresh water in the resceptacle which 
nature has furnished them for that purpose, while their flesh was 
in as good condition as when I first took them on board. They 
have been known to live on board of some of our whale-ships for 
fourteen months under similar circumstances, without any ap- 
parent diminution of health or weight.” On his first visit Morrell 
took one hundred tortoises on board. On his second visit, Feb. 
10-12, a terrible eruption on Narborough Island was observed. 
Two hundred and ninety-four tortoises, averaging about twenty- 
five pounds each, were taken on board. Morrell does not state 
from which special island the tortoises were taken. During his 
third visit, Oct. 27 to Nov. 10, 1825, Indefatigable Island was 
visited, and one hundred and eighty-seven tortoises secured. 

Up to this time the Galapagos Islands had not been inhabited. 
Only an Irishman, called Patrick Watkins, lived for some time 
in 1809 on Charles Island. Captain Porter has given an account 
of this first resident. But it was not until 1832 that Charles 
Island was really colonized. T. N. Reynolds, the secretary of 
Commodore John Downes, who visited the Galapagos Islands on 
the United States frigate Potomac in September, 1833, has given 
the history of this colonization. J. Vilamil, a native of Louisiana, 
of the United States, but for many years a resident of Guayaquil, 
had this enterprise in view as long ago as the year 1811. Politi- 
cal circumstances prevented his fulfilling his wish. In 1831 he 
petitioned the Government of Ecuador, and a charter in due form 
was granted, conceding the possession of the islands and authorizing 
the establishment of a colony. “In January, 1832, Colonel Her- 
nandez, with only twelve colonists, was despatched to take formal 
possession of Charles Island, and in April and June, settlers of 
both sexes followed the first. Vilamil in person, accompanied by 
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eighty colonists, arrived in October, and at once assumed his 
station as proprietor and governor of the island” (p. 469). 

It is clear that the colonization of Charles Island was of the 
greatest influence on the fauna of the islands, especially on the 
tortoises. Buccaneers and whalers have done a good deal to re- 
duce these animals, but the colony of 2300 people reduced the 
number of tortoises on Charles Island in a short time to such an 
extent that when three years later Darwin visited the island 
they were already obliged to go to other islands to procure tor- 
toises. In 1832, when the Potomac visited Charles Island, tor- 
toises were still abundant, for a great many were brought from 
the island to the ship by the crew (p. 547). The number of 
whale-ships reported at Charles Island from October 13th, 1832, to 
August 30th, 1833, was not less than thirty-one, according to Rey- 
nolds. If each of these whalers took only two hundred tortoises 
on board, in less than one year six thousand tortoises were taken 
from Charles Island alone. There is little doubt that about one 
hundred thousand tortoises were taken from the Galapagos Is- 


lands since their discovery. 
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ON INHERITANCE IN EVOLUTION. 
BY E. D. COPE. 


HE hypothesis of evolution rests on the fact that the character 
possessed by one generation of animals and plants may be 
inherited by descendants. In the case of retardation, retrograde 
metamorphosis, or degeneracy, certain characters are lost by the 
failure to be inherited. In the case of stationary or persistent 
type, only the preéxistent characters are inherited. In the case 
of progressive evolution, characters which are acquired, or added 
to those already existing, are inherited, thus constituting acceler- 
ation. 

It is a fact of ordinary observation on animals and men, that 
many and apparently most of the structural characteristics of one 
generation are inherited by its offspring. Not only is this the 
case, but the functioning of organs which depend on minute his- 
tological peculiarities is inherited. Such are points of mental 
and muscular idiosyncrasy; of weakness and strength of all or 
any of the viscera, and consequent tendencies to disease or vigor 
of special organs. Darwin has collected in his work on the De- 
scent of Man, numerous instances of the inheritance of various 
tricks of muscular movement of the face, hands, and other parts 
of the body. 

It is however claimed by Weismann and others, that such char- 
acteristics as are thus inherited are not “ acquired ” but are “ con- 
genital.” And they appeal to various experiments on the breed- 
ing of mutilated animals as evidence of the truth of their position. 
It is undoubtedly true that mutilations and injuries are not as a 
general rule inherited. This is also one of the well-known facts 
of ordinary observation. Were this customary, there would 
not be at the present time a sound plant or animal on the earth 
for what individual of either kingdom has not had an ancestor 
mutilated at some or many periods of past times? But this is a 
proposition widely different from that which the paleontologist is 


called on to contemplate. 
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In the first place, no sharp and fast line can be drawn between 
“congenital ” and “ acquired” characters. It has not been shown 
that the former have not been acquired at an early period, and 
become by long use incorporated into the organism so as to 
constitute an essential part of it. It is highly probable that it is 
just this use which is the index of the value of acharacter,—which 
has rendered characters, at first feebly acquired, finally congenital 
in the fullest sense. The vast majority of mutilations are not 
useful, and are not generally frequently repeated in the history of 
a phylogenetic line, so that they are never sufficiently impressed 
on the organism to become congenital. It is evident that the 
kind of characters which have become such, arethose which result 
from use in the fullest sense of the word; that is, by countless 
repetitions continued for immense periods of time. This is clearly 
the case with respect to the movements of animals which are 
necessary to their progress through the mediums in which they 
live; to the obtaining of their food, and to the propagation of their 
kind. These have been indefinitely repeated, and their mechanical 
effects on the hard supports of the body, as the skeleton, external 
and internal, and on the protoplasm whose contractions move the 
skeleton, were repeated by successive generations before they were 
inherited, and were by degrees incorporated into the growth- 
habit of the type, or became, in other words, congenital and inher- 
itable. Such is the hypothesis of inheritance as affecting and 
effecting progressive evolution; and _ it is difficult to believe that 
it is not true. We see much of inheritance about us. The char- 
acters which are now inherited have not always existed, and they 
must have been acquired at some time or another. 

It has been shown by Brooks that bisexual reproduction, by 
doubling the sources of inheritance, doubles the opportunities for 
variation of characteristics in descent. This has led Weismann 
and others to trace all variation to this source. That this propo- 
sition is quite insufficient to explain the origin of variation is evi- 
dent on slight consideration. The appeal to inheritance as a 
source of variation, no matter whether the inheritance be simple 
(unisexual) or complex (bisexual) explains nothing. | The varia- 
tions originated at a definite time and in a definite place, whether 


4 
4 

i 
| 
E 

7 

{ 


1060 The American Naturalist. [December, 


there be one sex or two, and the presence of the latter merely 
complicates the question and nothing more. And _ all characters 
small or great, whether “sports” or other, have had a definite 
physical cause. 

The basis of the theory that acquired characters are not 
inherited is as follows: It is asserted by Weismann that the 
reproductive cells are separated from the primitive layers of the 
blastoderm at a very early period, and are set apart from those 
which develop into the other tissues and organs, so as to be unin- 
fluenced by all the later changes undergone by them. In the fe- 
male they develop into the ovarian cells, and in the male into 
the mother cells of the spermatozooids. It is claimed that this 
isolation is such as to protect them from influences which affect 
organs and tissues which compose the rest of the body, so that 
changes which arise in the latter are not transmitted to the former. 

Although we may see inthe facts adduced by Weismann reasons 
for the conservatism of type possessed by the reproductive cells, 
there are various other facts, both of embryology and histology, 
which restrain us from attaching to the former the importance 
that the members of his school are accustomed to do. In the 
first place, since the reproductive cells are derived from the seg- 
mentation of the fertilized ovum, they partake of all the charac- 
ters, whatever they may be, which both parents contribute to the 
latter, in common with all of the other cells so derived. Now, 
since the other or “somatic” cells develop the modifications 
which constitute evolution in their subsequent growth into or- 
gans, there is no reason why the reproductive cells which expe- 
rienced similar influences should not develop similar characters, 
so soon as they also are prepared to grow into organs. That 
such influences are experienced by the germ cells is rendered the 
more probable by the fact that their appearance after segmentation 
is often not immediate. In some of the rodent mammalia they 
do not appear until the thirteenth day after the first appearance 
of the blastoderm. Furthermore the isolation of these cells is 
not complete after they appear. The continuity of the reticular 
structure (cytoplasm) of the cells has been repeatedly demonstrated, 
an arrangement which is essentially connected with their nutrition. 
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So long as nutrition of the germ-cells continues, the building of 
structure in which they become the chief agents must be for this 
reason also subject to the influences which are experienced by all 
the other cells of the body, under the strains and other stimuli 
derived from the interaction of the individual and its environment. 

The relation of inherited and acquired characters in a series of 
generations may be graphically represented as follows: Let S 
represent the aggregate of character of the body (soma) of a given 


species in process of progressive evolution or acceleration. Let 


g represent the aggregate of characters potential (or dynamically 
present) in the germ cells of the same individual. | For the sake 
of simplification of the problem I consider here only one sex, 
and imagine the reproduction to be parthenogenetic. Let 4 rep- 
resent the new character acquired by the soma under the appro- 
priate stimulus, and let @ represent the same characteristic as it is 
impressed on the germ plasma of the same individual at the same 
time, and in consequence of the same stimulus. The history of 
the acquisition and incorporation of newly acquired characters 
by the line of descent originating with the species S+g, may be 
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represented as follows, for successive generations, which are num- 
bered, I, 2, 3, etc. 

Under the appropreate stimulus the soma acquires A and the 
germ plasma the identical @' as the first stage. The character 
Aa’ being only inheritable via the germ-plasma, it is represented 
by a' in the second stage or generation, where it appears as an 
addition to the characters of S and g, so that the soma of the 
second generation is represented by the expression Sa', and the 
germ plasma by g (a'); (on the supposition that S dA + ga' re- 
presents the first of a line in which a given character appears). 
A new character or an additional increment of the same character, 
appears in the second stage of acceleration “ 2,” and is represented 
as before, by Aa’, the A appearing in the soma, and the a* being 
added to the character of the germ-plasma. In the third stage, 
the new character a? appears in the soma, which now becomes 
Sa'a’, The a’ acquired by the germ-plasma of the second stage, 
is inherited by that of the third, which is therefore represented 
by g(a'a’). To the third stage is now added the acquisition 
Aa’*. The a’ is again incorporated into the soma of the suc- 
ceeding or former stage, which is therefore represented by the ex- 
pression Sa'a’a*; while the germ-plasma of the same (fourth, 
“4,”) stage, is represented by g(a'a’a*), and so on. The lines 
of immediate inheritance are represented by straight lines. The 
vertical lines represent the descent of characters from one type of 
the germ-plasma to a succeeding one; and the oblique lines repre- 
sent the transmission of the same characters to the soma into 
which it grows, as the succeeding generation or stage. 

The letters a’, a’, etc., expressive of characters acquired by the 
germ-plasma, are numbered for identification only. Should the 
influences derived from the ancestry of the other sex be added to 
the diagram its complexity would become inconvenient, and they 
are therefore omitted. It is to be also observed, that the enumer- 
ation of generations as immediately sucessive, as 1-2-3 etc., is to 
be understood as indicating succession only, and not any exact 
number of generations. 

In the hypothesis of heredity above outlined, it is insisted that 
the effects of use and disuse are two-fold ; viz.: the effect on the 
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soma, and the effect on the germ-plasma. Those who sustain the 
view that acquired characters are inherited, must, I believe, under- 
stand it as thus stated. The character must be potentially ac- 
quired by the germ-plasma as well as actually by the soma. Those 
who insist that acquired characters are not inherited, forget that the 
character acquired by the soma is identical with that acquired by 
the germ-plasma, so that the character acquired by the former is 
inherited, but not directly. It is acquired contemporaneously by 
the germ-plasma, and inherited from it. There then is truth in 
the two apparently opposed positions, and they appear to me to 
be harmonized by the doctrine above laid down, which I call the 
Theory of Diplogenesis, in allusion to the double destination of 
the effects of use and disuse in inheritance. 

From the preceding considerations we learn that a new char- 
acter is not inherited unless it is acquired by the germ-plasma, as 
well as by the soma. Should it fail of the former it will not be 
inherited, although it may appear in the soma. It is also evident that 
the same character appears in the soma of later generations by 
virtue of its inheritance by their germ-plasma. Hence should it 
fail to appear in the adult soma of one generation, it might arise 
ina later one ; and hence the possibility of atavism, and an altern- 
ation of generations. Intermittent stimulus might be followed by 
intermittent activity of growth energy. This would be especially 
apt to occur during the assumption of sexuality by animals and 
plants whose reproduction had been performed by cell-division or 
budding only. And such is the character of most types of al- 
ternate generations; a sexual type alternates with a non-sexual 
type. The advantages being on the side of sexual reproduction 
on account of its increased opportunity of variation, it has re- 
placed the more primitive method by the process of natural selec- 
tion. 

The chief source from which acquired characters are introduced 
into the germ-plasma, and hence into the soma of the next gen- 
eration, is probably the spermatozooid; since it is endowed with 
a greater potential energy than the ovum. The latter furnishes 
nutritive material for the supply of the needs of growth. That 
the male is the chief source of variation is also indicated in the 
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numerous cases when he is more active than the female; and 
hence more under the stimulus of use. 

The manner in which influences which have affected the general 
structure are introduced into the germ cells remains the most 
difficult problem of biology. For its explanation we have nothing 
as yet but hypotheses. The one which has seemed to me to be the 
most reasonable belongs to the field of molecular physics, and it 
must be long before it is either proved or disproved. I have 
termed it a “ dynamic theory,” and it is in some respects similar 
to that subsequently proposed by Haeckel under the name of the 
“perigenesis of the plastidule.” I have already referred to the 
phenomena of the building or growth of the added characters 
which constitute progressive evolution as evidence of the exist- 
ence of a peculiar species of energy which I termed bathmism. 
This is to be explained as a mode of motion of the molecules of 
living protoplasm, by which the latter build tissue at particular 
points, and do not do so at other points. This action is most 
easily observed in the beginnings of growth, as in the segmenta- 
tion of the odsperm, the formation of the blastodermic layers, of 
the gastrula, of the primitive groove, etc. In the meroblastic 
embryo the energy is evidently in excess at one part of the 
oosperm, and in defect at another. This is a simple example of 
the “ location of growth force or bathmism.” In all folding or in- 
vagination, there is excess of growth at the region which becomes 
the convex face of the fold; or a location or especial activity of 
bathmism at that point. All modifications of form can be thus 
traced to activity of this energy at particular points. A basis is 
thus laid for a more or less complex organism, and the channels 
of nutritive pabulum being once established, the location or dis- 
tribution of the energy is assured in the directions in which they 
lead. Thus with the establishment of circulating channels nutri- 
tion is definitely guided to particular points. It is evident that 
on this hypothesis the bases of evolutionary change are laid in 
the embryonic tissues, where indeed bathmism displays its activity 
in producing the base forms on which all subsequent structure is 
moulded. 


4 
it 
q 
mare 
‘ 
| 
f 
at 
| 
a 
| 
| | ‘ 
| | 
| 
ti 
a 


1889.] On Inheritance in Evolution. 1065 


The building energy being thus understood to be a mode of 
molecular motion, we are not at liberty to suppose that its ex- 
istence is dependent on the dimensions of the organic body which 
exhibits it. It is as characteristic of the organic unit or plastidule 
as the mode of motion which builds the crystal is of the simplest 
molecular aggregate from which the crystal arises. Bathmism 
has however no other resemblance to crystalloid cohesion. The 
latter is a simple energy which acts within geometrically related 
spaces, without regard to anything else but the present compul- 
sion of superior weight energy. In bathmism we see the result- 
ant of innumerable antecedent influences, which builds an or- 
ganism constructed for adaptations to the varied and irregularly 
occurring contingencies which characterize the life of living be- 
ings. As this resultant is distinctive for every species, Bathmism 
must be regarded as a generic term, and the characteristic growth- 
energy of each species as distinct species of energy, which pre- 
sents also diversities expressive of the peculiarities of individuals. 
If the doctrine of kinetogenesis be true, this energy has been 
been moulded by the interaction of the living being and its en- 
vironmént. It is the expression of the habitual movements of the 
organism which have become impressed on the reproductive 
elements. It is evident that these and the other organic units of 
which the organism is composed possess a memory which de- 
termines their destiny in the building of the embryo. This is in- 
dicated by the recapitulation of the phylogenetic history of its 
ancestors displayed in embryonic growth. This memory has per- 
haps the same molecular basis as the conscious memory, but for 
reasons unknown to us, consciousness does not preside over its 
activities. The energy which follows its guidance has become 
automatic, and it builds what it builds with the same regardless- 
ness of immediate surroundings as that which is displayed by the 
crystallific growth energy. It is incapable of a new design. 
Consciousness is necessary for the origin of a design, since de- 
sign cannot come into being without sensation and conscious 
memory. Hence weare lead to suppose that the designed handi- 
work displayed by bathmism had its origin in conscious states, 
and under the influence of the effort of the organism to adapt itself 
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to its environment, internal and external. Not only does the con- 
clusion seem reasonable, but it is supported by the well-known 
effects of mental states on various functions of the adult organism; 
such as the formation of ptomaines in the digestive tract, the de- 
pression and acceleration of the heart’s action, the control of erectile 
tissues, etc.; to say nothing of ordinary muscular movements. 

It is for such reasons that I have maintained that there would 
have been no evolution of animal types at least, if acquired char- 
acters were not inherited. Promiscuous variations there would 
have been, but it is certain that the probabilities are enormously 
against the persistence of any of them beyond one generation, 
should they not be inherited. That any succession of such vari- 
ations could be profitable is also highly improbable, to say nothing 
of the improbability of their displaying the direct relation to use 
which we find in them in point of fact. The explanation of the 
appearance of such continued series of direct adaptations, such as 
has been demonstrated for instance in the phylogeny of the horse, 
is only explicable to my mind on the supposition of the inherit- 
ance of the direct effects of use, which use has been primarily 
directed by sensation. Without these factors evolution would have 
been suppressed at its inception, just as we see that it has been 
retrogressive or downward so soon as one or another of these 
factors has been withdrawn. 

The time when the impressions of physical habits are conveyed 
to the reproductive elements has an important bearing on the 
question of inheritance. The life of an animal may be divided in- 
to three periods; those of embryonic life, of adolescence, and of 
maturity. During embryonic life impressions are exclusively 
somatic, and can be only obtained through or from parental stimu- 
lus and parental environment. Such will reach the embryo 
though nutrition, and through the direct mechanical contacts and 
strains of the environment. The environment of the oviparous 
forms is external to the parent ; that of viviparous forms is the walls 
of the oviduct, uterus, etc., within the parent. Ryder has shown 
with much reason that the nature of the contact of the chorion with 
the walls of the oviducts or uterus has determined the shape of 
the placenta; and that the invagination of the embryo which re- 
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sulted in the development of the amnion is a result of gravitation. 
While these facts have an important bearing on inheritance, they 
have but a collateral relation to evolution; since the embryo, 
whether in utero or in ovo, has little opportunity of experiencing 
the external influences which are only possible at later periods of 
life. Itis during adolescence thatthe normal activities of maturity 
except reproduction, are first practiced, whether inherited or 
learned for the first time. The superior capacity of the adolescent 
stage for acquisition in all directions is well-known, and it is 
reasonable to suppose that since growth is not completed, changes 
in its details can be most readily introduced. It is to this period 
of life then that we must look for the effective influence of the 
factors of evolution in the acquisition of new characters of the 
soma. And ifthe nervous, muscular and other tissues react at 
this period most readily to external stimmuli, it is to be supposed 
that the developing reproductive cells possess the same character- 
istic, and record in their molecular movements the influences 
which are experienced by the entire body. Such influences on 
the reproductive cells, repeated millions of times from generation 
to generation, must produce a definite effect on them, in spite of 
the conservatism which their comparative isolation imposes on 
them. It is difficult to see how it can be otherwise in view of 
the evident mechanical origin of the characters which have suc- 
ceeded each other as the steps of the evolution of vegetable and 
animal types. 

The transmission of acquired characters is evidently principally 
accomplished during the adult period. While the inuuence on 
the soma is greatest during adolescence, the influence on the 
germ-plasma is greatest during maturity. Here habits formed 
during adolescence are practiced with especial energy and fre- 
quency. The influence on the constantly renewed germ-plasma 
is correspondingly greater, and transmission is of course more cer- 
tain. Some characters seem to have been mainly acquired dur- 
ing maturity. Such is the permanent dentition of the higher 
Mammalia, which does not appear until or after maturity. In 
this case the influence of use on the germ-plasma must be more 
energetic than that on the soma. It is however not unlikely that 
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the fundamental characters of mammalian dentition were laid dur- 
ing adolescence, since in the primitive types the temporary denti- 
tion was nearly wanting. The tritubercular molar was estab- 
lished at that time, and owes its present existence to inheritance. 
Only the sectorial and lophodont types have been added since the 
extensive development of the milk dentition in geologic time. 

The preceding statements do not of course constitute an ex- 
planation of the exact manner in which a stimulus which effects 
say the contraction of a muscle, effects molecular movements of 
the nuclei of the reproductive cells. This is a question of organic 
molecular physics ; a science which has made scarcely a begin- 
ning. That the transmission of such influence is primarily through 
the nervous system and secondarily through nutrition, may be 
safely assumed. That the modus operandi is similar to that 
which produces reflexes may be also reasonably supposed. How 
the records ofthese movements become reflexes, is concentrated in 
a reproductive cell, is a question to be solved only in a more ad- 
vanced stage of: knowledge of organic physics than we now pos- 
sess. 

Speculation in this direction takes the following forms. The 
energy or molecular movement must be transmitted to the germ- 
plasma through a material or molecular basis. This basis, it may 
be supposed, must be that which receives the mechanical im- 
pression which is to produce a corresponding modification of 
growth energy in the ovum or spermatozooid; that is, in the case 
of a modified bone articulation, particles of matter must pass from 
the latter through the medium of the circulation to the reproduc- 
tive cells. The alternative hypothesis is, that the nervous energy 
(neurism) which directs the active region to make or omit to 
make a given movement, the result of which is to be structural 
modification in the young, is impressed through nervous chan- 
nels, on the germ-cells of either sex. In this case the transmis- 
sion of particles of matter is not necessary, as material connection 
through the nervous threads already exists. 

To the first of these points of view belong the pangenesis 
theory of Darwin, and the modified pangenesis of Brouks.' These 


1 The Law of Heredity, Baltimore, 1883, p. 80. 
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hypotheses present the difficulty that we must conceive of each 
particle or “ gemmule” derived from a given part of the organism 
finding its way through the circulation to its exact place in the 
growing embryo ; or otherwise, of transmitting its peculiar mode 
of motion to the correct molecules of the embryo, without error 
as to locality. The difficulties to be encountered in accomplish- 
ing such a feat seem to be insuperable. The transmission of a 
mode of motion organized in a central nervous system, is less in- 
conceivable. This central system is the seat of a composition of 
incoming stimuli and of outgoing energies, the resultant of both 
combined constituting the active agency in the production of 
automatic adaptive or intelligent adaptive movements of any and 
all of the organs. It appears to me that we can more readily 
conceive of the transmission of a resultant form of energy of this 
kind to the germ-plasma than of material particles or gemmules. 
Such a theory is sustained by the known cases of the influence 
of maternal impressions on the growing factus. Going into greater 
detail we may compare the building of the embryo to the un- 
folding of a record or memory, which is stored in the central 
nervous organism of the parent, and impressed in greater or less 
part on the germ-plasma in the order in which it was stored. 
The basis of memory is reasonably supposed to be a molecular 
(or atomic) arrangement from which can issue only a definite cor- 
responding mode of motion. That such an arrangement exists 
in the central nervous organism is demonstrated by automatic and 
reflex movements. That the entire record is not repeated in 
automatic and reflex acts, but only that part of it which was last 
acquired, may be regarded as due to the muscular and other 
systems concerned in it having performed it most recently, and 
having for a longer or shorter period omitted to perform the 
older movement, because the latest structures of the organs would 
render the performance of the old movements impossible. In 
other words, the physiological division of labor extends to mem- 
ory at the basis. In the case of the germ-plasma no specialisation 
exists, so that the entire record may be repeated stage after stage, 
thus producing the succession of type-structures which embryol- 
ogy has made familiar to us. In the process of embryonic growth, , 
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one mode of motion would generate its successor in obedience to 
the molecular structural record first laid down in the ovum and 
spermatozooid, and then combined and recomposed on the union 
of the two in tne odspore, or fertilized ovum. 

Were all cells identical in characters, everyone would retain the 
structural record, or memory of its past physical history, as do the 
unicellular organisms. Evolution has however so modified most 
of the structural units ofthe organic body that none but the nervous 
and reproductive cells retain this record, in greater or less perfection. 
And the nervous cells have been specialized as the recipients of 
new impressions, and the excitors of definite corresponding move- 
ments in the cells of the remainder of the organism. The somatic 
cells retain only the record or memory of their special function. On 
the other hand, the reproductive cells, which most nearly resemble 
the independent unicellular organisms, retain first the impressions 
received during their primitive unicellular ancestral condition ; 
and second, those which they have acquired through the organ- 
ism of which they have been and are only a part. And the prin- 
cipal medium through which they can receive such impression 
is that system of cells cailed the nervous system, which has been 
specialized through use and natural selection to receive impres- 
sions from without, and to transmit them to such parts of the 
organism as are capable of receiving them. And the only other 
cells which can retain and record the entire record are the re- 
productive cells. 

This is the logical result of the considerations which have oc- 


cupied the preceding pages, and is the carrying out of the 
Bathmism theory of heredity, of which I have given hitherto 


only the bare outline. 

Since Darwin, successive contributions have been made to the 
theory of heredity in its relation to evolution. In 1878 and 1871 
the present writer advanced the dynamic hypothesis, but made no 
attempt to explain the mode of conveyance of dynamic impres- 
sions and modifications to the germ-cells. The theory of “ peri- 
genesis ” proposed by Haeckel in 1873 is of the same character, 
and is deficient in the same way. The modified pangenesis theory 
of Brooks, published in 1883, attempts to supply the defect found 
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in the previous conceptions, but does so by assuming with Darwin 
the intermediation of gemmules, a hypothesis to which objection 
has been made in the preceding pages. Brooks’s theory also 
fails to admit the origin of variations through mechanical stresses, 
although he seeks for the origin of gemmules through the lack 
of equilibrium between the organization and its environment, 
which embraces that proposition in a less precise form. To 
Weismann we are indebted for the exposition of the separate 
origin and relative isolation of the germ-plasma, but no explan- 
ation of the origin and inheritance of new characters is offered. 
Ryder? has especially dwelt on the physiological division of labor 
seen in the tissues of the organism, and onthe special function of 
the germ-plasma as the recipient of impressions through the pro- 
cesses of metabolism ; but he does not go into greater detail. 


ON VARIATION: WITH SPECIAL REFERENCE 
CERTAIN PALAZOZOIC GENERA. 


BY PROF, JOSEPH F. JAMES. 


HE question, “ What are the limits of a species ?”’ has been dis- 
cussed for over two hundred years, and a satisfactory reply to 

it has not yet appeared. None of the numerous answers seem to 
meet all requirements. The conception of what a species really 
is has, too, been greatly modified since the publication of the 
“Origin of Species” by Darwin. It has been assumed by some 
of the more radical naturalists that species as entities are very 
rare, and that their boundaries are so indefinite that practically 
few exist. It is true that certain forms of animals and plants are 
distinct, or possess so few relatives that they seem to stand 
isolated. The Venus’s Fly-trap among plants, and the Duck-bill 
among animals, seem to occupy positions which cut them off 


from all other plants or animals; but such cases are certainly 


exceptional. On the other hand, there are whole groups of 
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animals and plants where the lines between the various forms are 
so indefinite that they are practically absent. The testimony of 
both botanists and zoologists can be quoted in this regard.  Lind- 
ley, though regarding species as ‘created by Nature herself, and 
remaining always the same” (Intro. to Botany, p. 307, 1832), yet 
states that “ No absolute limits... . . . exist, by which groups 
* of plants can be circumscribed. They pass into each other by 
insensible gradations, and every group has apparently some 
species which assumes in part the structure of some other group ” 
(Vegetabie Kingdom, p. 30). 
Among zoologists Milne-Edwards says: “ When zoology is 


only studied in systematic works it is often supposed that each 
class, each family, each genus, present to us boundaries precisely 
defined, and that there can be no uncertainty as to the place to 
be assigned, in a natural classification, to every animal the organi- 
zation of which is sufficiently known. But when we study this 
science from Nature herself we are soon convinced of the con- 
trary, and we sometimes see the transitions from one plan ot 
structure to an entirely different scheme of organization take place 
by degrees so completely shaded one into the other, that it be- 
comes very difficult to trace the line of demarcation between the 
groups thus connected” (Amer. Sct. Nat., Sept., 1840,—quoted 
by Lindl., Veg. Kingd., p. 31). 

Nature recognizes but one class in her domain. That class is 
composed of individuals, and the individuals are her units. So, 
too, they are the units of man’s classification, and for his own 
convenience he groups them into what he calls species ;_ the spe- 
cies he arranges in genera, and the genera are collected in famil- 
ies or orders. Such a classification is necessarily more or less 
arbitrary, however natural it may be considered; and it is essen- 
tially artificial, inasmuch as no such grouping exists in Nature. 

Among the individuals there is always a greater or less amount 
of variation. Sir Morell Mackenzie tells us that the muscles that 
form the human larynx are not arranged alike in any two _indi- 
viduals ; and that differences in physiognomy are probably due 

. to variations in arrangements of the muscles which move the 
skin of the face (Pop. Sct. Monthly, December, 1889). Though 
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the two Dromios as twins were as “like as two peas that grew 
in one pod,” there are never two persons alike in all particulars. 
The fact of individual variation is especially insisted upon by 
Darwin, who, in fact, bases his theory of the origin of species 
upon their presence. In short, variation has been, and is, so 
generally acknowledged, that it seems almost superfluous to dwell 
upon it; but as it bears so strongly upon the facts to which I 
wish to call attention, | shall devote some space to its considera- 
tion. 

It has been the fate of every naturalist who has given his time 
and attention to some special branch of natural science to become 
one of two things, or perhaps be one and then the other. He is 
either inclined to multiply species, or to suppress them and _ ac- 
knowledge only a few widely variable forms. Darwin has re- 
corded his experience with stock breeders, and pigeon, duck, 
poultry and rabbit fanciers, and he states that all of these are fully 
convinced that each main breed is descended from a distinct 
species. He refers also to a treatise upon pears and apples, the 
author of which distinctly shows his disbelief that two varieties 
of apples could have originated from seeds produced by the same 
tree. He goes on to say: “The explanation, I think, is simple ; 
from long continued study they are strongly impressed with the 
differences between the several races : and though they well know 
that each race varies slightly, for they win their prizes by select- 
ing slight differences, yet they ignore all general arguments, and 
refuse to sum up in their minds slight differences accumulated 
during many successive generations.” 

The same idea is expressed later on where the remark is made : 
“When a yong naturalist commences the study of a group of 
organisms quite unknown to him, he is at first much perplexed 
in determining what differences to consider as specific, and what 
as varietal; for he knows nothing of the amount and kind of 
variation to which the group is subject ; and this shows, at least, 
how very generally there is some variation. But if he confines 
his attention to one class within one country he will soon make 
up his mind how to rank most of the doubtful forms. His gen- 
eral tendency will be to make many species, for he will become 
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impressed .... . . with the amount of difference in the forms 
which he is continually studying; and he has little general 
knowledge of analogical variation in other groups and in other 
countries by which to correct his first impressions. As he ex- 
tends the range of his observations he will meet with more cases 
of difficulty, for he will encounter a greater number of closely al- 
lied forms. But if his observation be widely extended he will in 
the end generally be able to make up his own mind; but he will 
succeed in this at the expense of admitting much variation —and 
the truth of this admission will often be disputed by other natur- 
alists. Where he comes to study allied forms brought from 
countries not now continuous, in which case he cannot hope to 
find intermediate links, he will be compelled to trust almost en- 
tirely to analogy, and his difficulties will. rise to a climax.” 

It would be an impossibility, even were it desirable, to refer to 
all the recorded cases of variation among animals and plants. 
But it will be instructive to turn to some authorities in diffierent 
departments, and listen to what they have to say on this subject. 
Dr. Isaac Lea was well known as a describer of species, but he 
has put upon record his opinion of variation in the great genus 
Unio. It is well to note here that he attempted to divide the 
genus into different genera, but gave it up finally as impracticable 
and useless. Ina paper read before the American Philosophical 
Society on November 2, 1827 (p. 260, as published in the 
“ Transactions ”) he says : 

“Tt has been doubtful with some concologists whether the 
species of the genus Unio are not the mere varieties of one spe- 
cies. To the naturalist, who has the opportunity of examining 
numerous specimens, the gradations are so interesting, and at the 
same time so perplexing, that he is lost in the maze of their 
changes, and he seeks almost in vain to draw a distinctive line 
between them ; for even the tuberculated shells sometimes pass 
by almost insensible gradations into smooth ones.” 

In another paper read two years later (American Phil. Society, 
read March 6, 1829) he says: “The number of species [of 
Unio] adds greatly to the difficulty of distinguishing them, for 
they glide into each other so insensibly through their varieties 
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that the most experienced are often at fault and perplexed with 
the difficulty of placing them properly in the most approved sys- 
tem.” He further remarks upon the variableness of the features 
upon which the species of Unio are characterized. For example, 
the teeth vary in the same species from one angle to another; 
they are thick in one specimen and thin in another ; corrugated 
in some and in some smooth, The color varies in the same spe- 
cies, both in the nacre and in the epidermis. In most specimens 
of Unio gibbosus the nacre is dark purple, but it is also sometimes 
white. In Unio verrucosus it is generally dark chocolate, but it 
also varies to white. Mr. Lea says he has an Anodonta from the 
Ohio with the nacre of one valve white and the other salmon 
color. In certain species of Uvio clavus the epidermis is beauti- 
fully rayed, but other specimens have no rays at all. In Unio 
esopus the epidermis is sometimes glossy yellow, and sometimes 
dark brown. This is also the case with Unio crlindricus. Unio 
datus again varies from a beautifully rayed green to nearly black 
and rayless. The tuberculations and undulations vary. Speci- 
mens of Unio dacrymosus, normally with numerous tubercles, are 
sometimes nearly smooth. (vo plicatus may have a few or 
have numerous folds, or even be nearly smooth. “The Uxzo cor- 
nutus is furnished with three or four protuberances or horns in a 
row, passing from the backs direct to the basal margin; the vari- 
eties of cornutus have these ‘horns’ more depressed and more 
frequent, and thus pass into varieties with a mere furrow without 
any distinct elevation, and these gradations are almost innumera- 
ble.” The beak varies in the same species, as does also the 
general outline of the shell; as, for example, in lutcolus, 
which varies from obloi.g “ pea-shaped” to a shorter form, with 
a broad anterior basal projection. The muscular impressions on 
the interior vary, as does also the ligament. In short, there is 
no character so constant that it can be made the certain charac- 
teristic of any one species. (See Ibid, pp. 407-415.) 

Still later (in 1870) Mr. Lea returns to the subject of variation, 
and again calls attention to the fading of one species into another, 
and the difficulty of drawing lines of separation with any definite- 
ness. (Synopsis of Unionidae, p. 11.) 
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Other branches of zoology show similar variations. Dr. Car- 
penter, speaking of the Foraminifera, says in the Introduction 
(quoted by Wallace in “ Natural Selection,” pp. 162, 163) that an 
immense number of specimens of different species had passed 
under the observation of himself and Messrs. Williamson, Parker 
and Rupert Jones, and the result of the observation is said to be 
that “the range of variation is so great among the Foraminifera 
as to include not merely those differential characters which have 
been usually accounted sfecific, but also those upon which the 
greater part of the gexcra, and even in some instances those of 
its orders,” are founded. 

Mr. Wallace also refers (p. 165) to the studies of Bates upon 
butterflies, stating that “during eleven years he accumulated 
vast materials, and carefully studied the variation and distribution 
of insects. Yet he has shown that many species of Lepidoptora, 
which before offered no special difficulties, are in reality most 
inextricably combined in a tangled web of affinities, leading by 
such gradual steps from the slightest and least stable variations, 
to fixed races and well-marked species, that it is very often 
impossible to draw those sharp dividing lines which it is supposed 
that a careful study and full materials will always enable us to do.” 

Swainson, writing in 1835, in his volume “On the Geography 
and Classification of Animals,” in speaking of the features which 
characterize species (p. 277), says that in some genera of the 
Dynastide the horn-like protuberances which distinguish the 
male sex vary in their length in almost every individual,—so 
that in some they are very prominent, while in others they are 
more iike short tubercles.” And again he says: “ The spines 
upon the different rock-shells (Murex), and on the coronated 
volutes (Cymbiola, Sev.), vary in like manner,—some_ specimens 
having acute and prominent spines,while others are nearly smooth.” 

In still another group of animals, the sponges, great confusion 
exists. Prof. Alexander Agassiz (“ Three Cruises of the Blake,” 
Vol. II., p.170) says that here “all our ordinary notions of indi- 
viduality of colonies, or of species, are completely upset. It 
seems as if in the sponges we had a mass in which the different 
parts might be considered as organs capable in themselves of a 
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cestain amount of independence, yet subject to a general subordi- 
nation, so that, according to Haeckel and Schmidt, we are deal- 
ing neither with individuals nor colonies in the ordinary sense of 
the words. 

“As Schmidt well says: ‘ From the variability of all the charac- 
ters, our idea of an organism as a limited or centralized individual 
disappears in the sponges, and in place of an individual, or a col- 
ony, we find an organic mass, differentiated into organs, while the 
body, which feeds itself and propagates, is neither an individual 
nor a colony.’” 

We turn again for a few moments to the “ Origin of Species ” 
to show the recognized variability in a genus of plants. Darwin 
refers in considerable detail to the work of De Candolle upon the 
oaks of the whole world, pointing out his wealth of material, and 
the great care he took in the discrimination of species. He 
mentions that in this work De Candolle notes the many points of 
structure which vary, and “specifies above a dozen characters 
which may be found varying even on the same branch, some- 
times according to age and development, sometimes without any 
assignable reason.” Though not regarded as of specific value, 
they are yet such as often enter into specific descriptions. The 
rank of species is given in this case only to forms which cafer in 
“characters never varying on the same tree, and never found 
De Candolle remarks: ‘“ They 


connected by intermediate states.’ 
are mistaken who repeat that the greater part of our species are 
clearly limited, and that doubtful species are in a feeble minority. 
This seems to be true so long as a genus was imperfectly known, 
and its species were founded upon a few specimens,—that is to 
say, were provisional. Just as we come to know them better, 
intermediate forms flow in, and doubts as to specific forms aug- 
ment.” He goes on to say, adds Darwin, “that it is the best- 
known species which present the greatest number of spontaneous 
varieties and sub-varieties. Thus Quercus robur has twenty-eight 
varieties, all of which excepting six are clustered round three 
sub-species.” The forms connecting these are rare, and if they 
were to become extinct, “the three sub-species would hold 
exactly the same relation to each other as do the four or five 
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provisionally admitted species which closely surround the typical 
Quercus robur. Finally De Candolle admits that out of the 
three hundred species which will be enumerated in his Prodro- 
mus as belonging to the oak family, at least two-thirds are pro- 
visional species that are not known strictly to fulfill the definition 
above given of a true species.” 

Of our own botanists, the late Dr. Asa Gray was one of the 
most conservative. But he could not but recognize the wonderful 
variableness of certain genera, and he has left upon record his 
opinion of two of them (Proc. of the Amer. Academy, Vol. X VIL. 
p. 163). He says: “Aster and Solidago in North America, like 
Hieracium in Europe, are among the larger and are doubtless 
the most intractible genera of the great order to which they belong: 
In these two genera, along with much uncertainty in the limitation 
of species as they occur in Nature, there is an added difficulty 
growing out of the fact that many of the earlier ones were founded 
upon cultivated plants, some of which had already been long in 
the gardens, where they have undergone such changes that it has 
not been easy, and in several cases not yet possible, to identify 
them with wild originals. Late flowering Composite, and Asters 
especially, are apt to alter their appearance under cultivation in 
European gardens. For some the season of growth is not long 
enough to assure normal and complete development, and upon 
many the difference in climate and exposure seems to tell in un- 
usual measure upon the ramification, inflorescence and involucral 
braets, which afford principal and comparatively stable characters 
to the species as we find them in their native haunts. Iam not 
very confident of the success of my prolonged endeavors to put 
these genera into proper order, and to fix the nomenclature of the 
older species; and in certain groups absolute and practical defini- 
tion of the species by written characters or descriptions is beyond 
my powers. But no one has ever seen so many of the type speci- 
mens of the species as I have, nor given more time to the systematic 
study of these genera.” 

I have myself noticed the variation presented by two reputed 
species of rock cress (Cardamine), or, as it is usually called, 
Dentaria. Some years ago I collected at Lookout Mountain Ten- 
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nessee, Cardamuine laciniataand C. multifida. In the first of these 
the segments of the leaves are frequently quite broad, sometimes 
half an inch, while in typical forms of the latter the segments are 
filiform. But I found there a series so perfectly graduated that 
the two extremes were connected by every intermediate form. In 
view of this graduated passage of one into the other, no one will 
dispute the justness of classing one as a variety of the other. The 
variety grows in dry soil, while the type form is more common 
in damp, shady places, and this difference of habitat may account 
for the differences in the leaves. 

1 have quoted freely thus far from writers on zoology and upon 
botany in order to show the general recognition of the fact of 
variation among the different classes of living forms. The refer- 
ences could be multiplied to an indefinite extent, for scarcely a 
student but has recognized the fact. The remarks already made 
must make it apparent to all that variation is the rule and not the 
exception. The question arises, noting the fact of variation 
among living classes, Are we not justified in extending the same 
idea to extinct groups? If variation is a fact in living forms, was 
it not likewise prevalent among those long since extinct? Nay, 
may we not go further and ask, Was it not more prevalent during 
the earlier periods of the earth’s history than it is at present ? 

It is certainly a little remarkable that however much variation 
may be acknowledged in the living world, its presence among 
fossil forms has been largely overlooked. Whether it be the lack 
of extensive enough suites of specimens, or their very abundance, 
we can scarcely say. Most probably it is the former, combined, 
too, with the frequently fragmentary nature of the material. 
Palxontologists generally do not seem to have taken sufficiently 
into account the great variability of species ; and with undue haste 
have rushed into print with new names that eventually add to 
the synonomy of an already overburdened science. Not that all 
are thus hasty, but too many are; and we can congratulate the 
cautious few who hesitate before attaching their names to species 
which soon appear only in the italicized form. 

All geologists are aware that instances are not uncommon 


where species and even genera have been founded upon individ- 
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ual bones or teeth of animals which subsequent discoveries have 
shown to belong to a single species. It is also probable that 
among fossil plants species have been made from pieces of stems, 
or from leaves, which more abundant material will show to be 
portions of but one. Species are not unknown that have been made 
upon the single arm ofa single starfish in an unperfect state of 
preservation ; upon a fragment of a coral; the compressed or 
distorted body of a crinoid; the obscure internal cast of a bivalve ; 
or the head, tail, or spine of a crustacean. So far has the passion 
for genus and species making been carried, that inorganic mark- 
ings, “asingle row of tracks,” mud splashes, wave marks, and rill 
marks have been described: to say nothing of the scores of mol- 
lusk trails, worm trails, or worm burrows that have so long done 
duty as Algzee. We are glad to see, in some quarters at least, a 
reaction from this excessive species making, though in other 
quarters the name coining still goes on. 

Perhaps one cause of the excessive multiplication of species in 
palzontology is the refusal for so many years to recognize the 
fact that the same species may have existed in two distinct areas, 
or throughout two distinct epochs. As among certain botanists 
and zoologists the presence of the same species in two widely 
separated countries was, and is, considered sufficient cause to 
make two species, so the occurrence of identically the same 
forms, as far as our specimens can tell us, in two geologic hori- 
zons, or in two distinct localities, is considered prima facia evi- 
dence that we are dealing with two distinct species. Even in 
one of the latest monographs published by the U. S. Geological 
Survey (Vol. XIV.) we observe an inorganic marking (as it 
appears to us), masquerading under the name of a sea-weed ; and 
under a new name, too, because its brother rill mark existed some 
geological ages prior to its own oncoming formations. So, too, 
we see species of corals, of shells, of cephalopods, of crustaceans 
and others bearing distinct names because one lived in the Cin- 
cinuati, and another lived in the Trenton period; or because one 
lived in the ocean that covered New York, and the other that of 
Iowa. 


| 
“od 
| 
| 
| 
| 
| 
| 
| 


1889.] On Variation. 1081 


We strongly suspect that a considerable amount of hesitation 
still exists among palzxontologists against the acceptance of the 
idea of a former wide extension of species, both in time and in 
area. But it would appear that many are beginning to realize 
that variability must have existed in the past as well as at pres- 
ent ; and that many species may have lived through several of 
the hard and fast periods into which geologists have divided 
geologic time. We have, for example, the testimony of Prof. 
James Hall, who (American Gcologist, Feb., 1890, p. 122), in 
remarks made before the Geological Society of America, refers 
to the great variability of Spirifera and its allies. So, too, the 
large genus Orthis shows great variation in some of the species, 
as does also Endoceras. Mr. Matthew has recognized great vari- 
ability in certain species of Paradoxides, and Mr. C. D. Wolcott 
has noted a remarkable series of variations in Plenellus gilbert, 
especially in the features of the head (Bulletin U. S. Geol. Sur., 
No, 30, pp. 173-180). These variations he considers to be the 
result of the retention, by some individuals, of certain embryonic 
features which are lost by the generality of the specimens after 
they attain a certain definite size. 

There has developed, of late, a tendency to split some of the 
earlier and larger Palwozoic groups up into numerous genera, 
which are separated by few definite characters. It is especially 
prevalent among the lower orders, the corals and polyzoa, though 
the tendency is not confined here. Among many of the earlier 
forms it is extremely difficult to decide on any limitations to genera. 
If we take external characters as a guide, one set of writers say, 
“ Those are of no value: use the internal structure.” But when 
we turn to this, another set tell us, “ Those features are utterly 
worthless: use the external form.” Examination proves that 
certain species having a similar outward form have a different 
external structure ; and certain others with quite diverse aspects 
have a like internal structure. The fact seems to be that in many 
of these early forms generic characters are not settled. The 
structure has not become stable enough to present definite feat- 
ures, and so many of the attempts to formulate definitions for 
genera are set at naught. Let us turn our attention now to some 
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of these groups, prefacing the examination by a reference to the 
mode and condition of preservation of one of them in particular, 
the corals. 

The exposure of Lower Silurian rocks at Cincinnati is noted 
for the excellent preservation of its fossils and for their great 
abundance. Especially is it noted for the great number of indi- 
viduals of brachiopods and corals. The rocks which now make 
up the formation were most likely deposited upon a ridge in the 
bottom of the ocean, previously formed by the contraction of the 
earth’scrust. A warm current of water sweeping over this brought 
quantities of food, and enabled the animal forms to increase and 
multiply. Gradual growth, assisted, probably, by elevatory forces, 
must at times have brought the rocks up to or near the surface 
of the water, subsequent sinking allowing additional matter to be 
deposited. There seems little reason to doubt that these rocks 
were deposited in shallow water, and under conditions which 
brought them at times even above its surface. 

As already stated, the corals are among the most abundant 
forms. They occur at certain localities literally in thousands, 
and where the shale has crumbled through weathering, they cover 
the ground so one can gather them up by the handful. Attention 
was first directed to these corals by a scientific man about 1870, 
and since then they have been the special study of a number of 
palzontologists.' First one and then another undertook their 
study, until now a rather thorough knowledge of the group is 
the result. At first the few described species were referred to 
the genus Chetetes. Later investigations caused them to be 
placed in the genus Monticulipora, and a special family was estab- 
lished for them, for which reason they have frequently been called 
the “ Monticuliporoids.” At first this single genus Monticuli- 
pora, like Chaetetes, was enough. Then it was divided into five 
sub-genera, this classification being based largely on internal 
structure. Next we find it divided into twenty or more distinct 
genera, a host of species described, and the whole removed from 
the corals to the polyzoa. Since the first sub-division the work 


1 Consult the writings, especially, of U. P. James, Prof. H. A, Nicholson, G. R. Vine, 
and E. O. Ulrich. 
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has been continued, and new genera and species have been pro- 
posed, until the group has assumed such vast proportions, and 
contains such a mixture of forms, that it has become almost un- 
manageable. As an illustration of this fact it is observed that in 
a late work (North American Paleontology, by S. A. Miller), of 
the genera containing species that have been, and are still by 
some, referred to the Monticuliporoids, twelve are placed with 
the Ccelenterata, and nineteen with the Polyzoa. 

The family as a whole is really a natural one, but it is also 
very diversified. It contains species which are massive, frondose, 
discoid or free, parasitic, and ramose. The division into the nu- 
merous genera has been based mainly upon internal structure. 
This, like the external form, is variable, and the one frequently 
bears no relation to the other; so that a massive form may have 
the interior of a ramose species, or a discoid be like a parasitic 
species. In reading the endeavors to divide the group up into 
families, genera, and species, we are struck by the enormous diffi- 
culty encountered. This cannot be better illustrated than by an 
extract from a lately published paper (Micropalzontology of 
Canada, Part II.), changing the language so as to make it less 
envolved, but not altering in the least the sense of the author. 
In this paper it is is said: 

“The genus Diplotrypa, as now understood, embraces at least 
three small but well-marked groups of species, indicating rela- 
tions to widely different families. The typical section bears a 
resemblance to true species of Monotrypa that may amount to 
affinity. Monotrypa comprises two very different sections, some 
being true Amplexiporda with relations to Leptotrypa, while the 
typical section presents no very great affinity with any family. 

“ Batostoma, which has given no little trouble to place, is more 
intimately related to the typical sections of both Diplotrypa and 
Monotrypa than any of the others. The obvious relationship 
between the three groups suggests the erection of a new family, 
Diplotrypa being the type. By establishing this new family three 
troublesome genera are satisfactorily placed. But with this happy 
result comes another less fortunate, viz., are construction of Diplo- 
trypa and Monotrypa. Thus the second section of Diplotrypa 
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approaches Prasopora, and ought perhaps to go with the Monti- 
culiporide. This disposition, however, necessitates the adoption 
of one of two courses,—either a new genus would have be estab- 
lished, or the species would have to go under Prasopora.” 

Here we have an acknowledgment from one of the most in- 
dustrious makers of new genera and species, of their great indefi- 
niteness in this group, and of the difficulty of establishing limita- 
tions. It is exactly what should be expected. Believing in the 
evolution of many forms from one or a few primitive ones, we 
should be prepared to find in early geologic times genera and 
species beginning to differentiate. The Monticuliporoido first ap- 
pear, as far as now known, in the chazy rocks of Canada, two 
species having been described in 1859, while a third has been 
lately recorded. Inthe Trenton period there is a sudden increase 
in the number of species, forty-four having received distinct 
names, while in the next period, that in which the Cincinnati rocks 
were deposited, no less than one hundred and eighteen names 
have been given to the different forms. It is not at all improbable 
that many of these are synonyms, but there can be no doubt about 
there being a great increase in the number of species during Cin- 
cinnati time. So,—too, there were introduced two new types of 
growth the massive and the frondescent, while there was at the 
same time a great increase in the the parasitic forms. In the 
Niagara period came a reduction in the number of species of true 
Monticulipora, and definite differentiation into genera began. The 
forms are nearly all ramose; the parasitic forms seem to have dis- 
appeared and true polyzoa, like Paleschara, to have taken their 
place. The Fistulipora-like forms assume predominance, and 
Monticulipora proper dies out. This is seen in the great increase 
of species referred to Callopora and Trematopora, both synonyms 
or very close allies of Fistulipora. This genus again is related to 
Cheetetes, which in its turn is allied to the Favositida:; while ¢/zs 
family, represented by two species in the Lower Silurian, becomes 
wonderfully abundant in the Upper Silurian age. 

In another group of corals, the Cyathophyllidz, but three genera 
are found in rocks of Lower Silurian age, each containing only 
a few species. But in the rocks of a later age, notably the Niagara, 
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came an astonishing increase in numbers, and this continued up 
to Devonian time. 

With the genus Orthoceras there is a condition of affairs ap- 
proaching Monticulipora. Here is a straight, chambered shell, 
possessing constant and similar characters in most of the species ; 
existing in extraordinary abundance at many different horizons ; 
appearing first in the Calciferous, and increasing suddenly in 
numbers in the Trenton period ; progressing, as it were, by leaps ; 
occurring sparingly in one formation and abundantly in the next ; 
and finally dying out altogether in the Permian. As many as 
354 species have been named and described from America by 
authors, though the number of really good species will fall con- 
siderably below this. 

In this genus, too, there have been two methods of procedure. In 
the one case a reduction of certain so-called genera to the rank of 
sub-genera or of synonyms ; and in the other a great multiplication 
of genera. Professor Hall, for example, following Barrande, gives 
seven-teen synonyms for Orthoceras, and besides recognizes three 
sub-genera. Professor Hyatt, on the other hand, has restored many 
names discarded by Barrande and Hall, and has even increased 
their number. He recognizes eighteen distinct genera. These 
are separated upon the external markings of the shell, upon the 
coudition of the septa, the appearance of the siphon, and the form 
of the aperture. These straight forms may represent the embry- 
onic stages and ancestral types of the Nautiloid and Ammonitic 
forms, which in later geologic times became the predominant types. 
li is not the purpose here to discuss the validity of the many 
genera adopted by Professor Hyatt, but it does not appear philo- 
sophical to establish genera upon embryonic characters, especial- 
ly among early Palaeozoic types. The period cannot be regarded 
but as a formative one; the structurual features of many classes 
had scarcely attained sufficient stability to be constant ; individual 
variation must have been wider than at present; and with our 
known imperfection of material, to attempt to separate into species 
even, to say nothing of erecting into genera, many of the fossils 
from the older formations, is often a hazardous task. These re- 
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marks apply not to Orthoceras alone, but to Monticulipora, to 
Orthis, and to other large genera of early geologic time. 

One other genus will be referred to here. This is Fenestella. 
Professor Hall has probably studied this group as thoroughly as 
any one in this country. In his report as State Geologist of New 
York for 1882, he discusses the different genera which have been 
at times proposed for Fenestelloid forms of polyzoa; and, after 
quoting the descriptions of thirteen of these, he remarks (p. 8) 
that “after an examination of hundreds of specimens, offering a 
wide range of variation, I am convinced that the genera mentioned 
above have only a sub-generic value, and should only be included 
in the comprehensive genus Fenestella.” Hethen proceeds to show 
by a series of illustrations the failure of all the characters upon 
which the genera had been founded. He concludes no generic 
character can be drawn from the the celluliferous character of 
the dissepiments ; that the anastomosing of the branches is too 
indefinite to be a valid character; that the number of ranges of 
all apertures is too inconstant, for often in this regard the 
features of several genera are found in one example; and, finally, 
that the presence of a ridge or keel upon the branches is in many 
cases not even a good specific character. He then formuiates a 
generic description of Fenestella broad enough to include the 
various forms. 

In a later publication (Report of the State Geologist of New 
York for 1884, Professor Hall returns to this subject, and gives 
short descriptions of seventeen sub-genera, recognizing the fact, 
however, that the boundaries of many of these are very indefinite, 
and that several may eventually have to be united under one. 
Fenestella is mainly an Upper Silurian genus, and it is evidently 
in the same formative condition as Monticulipora in the Lower 
Silurian. 

Does it not seem probable, then, that the disappearance from a 
certain horizen of a genus previously abundant, is the result of 
the differentiation of characters? If, for example, the very 
abundant genus Monticulipora of the Cincinnati rocks is present 
in greatly diminished numbers in the Niagara period, but is rep- 
resented there by numerous species of closely allied genera, it 
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would seem a proof that that the old and large genus was becom- 
ing extinct by the fixation of various structural types foreshad- 
owed in it ina general way. May it not be for this reason, and 
1ot because of any sudden catastrophe, that the formerly abund- 
ant genus disappeared? In the three prominent genera of tri- 
lobites which characterize the three divisions of the Cambrian 
rocks, there is an example of the entire disappearance of 
one genus before the appearance of the next. Between the 
two earlier ones (Olenellus and Paradoxides) is an intermediate 
genus or sub-genus (Mesonacis) possessing features of both, while 
the presence of a connecting link (Olenoides) between the second 
and third genera (Paradoxides and Dikellocephalus) is also prob- 
able. Then the extinction of number one (Olenellus) will be in 
reality the birth of number two (Paradoxides); and the dying 
out of that form be the beginning of the life of number three 
(Dikellocephalus). Finally, may not this last genus find its rep- 
resentative in number four (Asaphus), which characterizes rocks 
still higher in the geologic column? 

These are suggestions, not assertions. But at the same time 
we believe it to be really true that large genera of the earlier 
geologic periods contain in themselves the elements which, later 
on in the life of the world, become well-defined generic charac- 
ters. Present only in a rudimentary form at one period, well- 
marked and distinctive characters appear at a later one. 


March 20, 1890. 
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EDITORIAL. 


EDITORS, E. D. COPE AND J. S. KINGSLEY. 


HE University of Pennsylvania has undertaken to sustain 
original scientific research in a more comprehensive and 
thorough way than heretofore. In biology, the biological school 
permits of opportunites in this direction, of which especial advan- 
tage is being taken in the departments of embryology and botany, 
and with valuable results. The department of psychophysics is 
also in active operation, and is under able management. More 
recently a department of archeology and paleontology has been 
established, and considerable space for the exhibition of the objects 
of research of the department have been provided in the rear 
library building. Valuable collections will soon be placed in 
these exhibition halls, selected from the best private collections in 
Philadelphia, and other collections are now being acquired by the 
University. The progress made in this direction is gratifying to 
the friends of Natural Science, and to the friends of the University, 
and is one of the many indications of vigorous vitality which this, 
the oldest University in the United States, now exhibits. It is to 
be hoped that these important departures will be well sus- 
tained from the material side, as they are sure to be onthe part of the 
numerous able men who have been employed conduct their work. 


—THE numbers of the AMERICAN NATURALIST for 1889 were 
issued at the following dates: January, March Ist, 1889; Feb- 
ruary, May 31st; March, June 28th; April, August 15th; May, 
September 28th; June, December Ist; July, November 18th; 
August, January 5th, 1890; September, February 4th ; October, 
March 13th; November, May toth; December, July 19th. The 
delays in the issues as above recorded were entirely involuntary 
on the part of the proprietor and editors, and they owe their publi- 
cation to the enterprise of the present publishers, whose connec- 
tion with the NaTurALIst commenced nominally with the year 
1890. It was also owing to the failure of the former publishers 
to submit proof to the editors, that one hundred pages are 
skipped between the numbers for March and April, and the 
paging is duplicated in the numbers for February and March. 
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General Notes. 


MINERALOGY AND PETROGRAPHY, ! 


Petrographical News.—An interesting paper on the origin of 
the hornblende schists and granulites of the Lizard, by McMahon,? 
contains some new ideas with regards to these rocks. The author 
thinks that the banded hornblende schists were originally volcanic 
ashes, along the sedimentation planes of which water flowed, dissolving 
substances in some places and depositing them at others. The horn- 
blende crystals in certain places attracted to themselves new horn- 
blende material and thus produced a dark band. The banding of such 
schists is thus supposed to be due to segregation, ‘Their composition is 
essentially hornblende, plagioclase, and malacotite. ‘The granulites are 
plagioclase, mica, quartz rocks containing a few other unimportant constit- 
uents, They are markedly banded with dark and light bands, the great 
differences in the composition of which are accounted for on the supposi- 
tion that the rocks were originally diorites cut by granite veins, and that 
Another valuable 


afterwards they were changed as above outlined. 
paper upon a kindred subject is that by Callahan’ upon the produc- 
tion of gneiss and schists by the shearing of eruptive rocks. The 
diorites of the Malvern Hills have undergone a structural change along 
shearing zones without changes in their mineralogical composition. 
The hornblende of these rocks is fractured, It breaks into little grains, 
and diminishes in quantity, until in the zone of greatest shearing it is 
entirely replaced by epidote, chlorite and biotite. The plagioclase 
also decreases as the schistisity becomes more marked, and gives rise to 
muscovite. At the same time secondary quartz and new feldspar are 
generated. In some instances the final stage of the alteration is a rock 
composed of quartz, some feldspar and a little biotite, The alteration 
of the biotite and chlorite into muscovite, the production of garnets 
and zoisite, probably from chlorite, the change of almenite into sphene, 
and the formation of actinolite, hematite and calcite are discussed, and 
the description of many thin sections of rocks are given. It is shown 
that infiltration occurs along the shearing zones, and takes part in the 

1 Edited by Dr. W.S. Bayley, Colby University, Waterville, Me. 

2 Quart. Jour. Geol. Soc., Aug., 1889, p. 519. 

3 Quart. Jour, Geol, Soc., Aug., 1889, p. 475. 
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formation of the new minerals, Johnston-Lavis 4 gives a description 
of an interesting trachyte from the Bay of Naples. It is ofa light gray 
color, and consists of sanidine crystals, fractured and strained by 
pressure, hornblende, in broken, irregular, yellowish green grains, 
small masses of the same substances mixed with grains of pyroxene, and 
with these producing an apparent crystal of hornblende having an ag- 
gregate polarization, and a third variety of the same mineral in dark bluish 
green rods, also composed of an aggregation of grains. This last variety of 
hornblende, together with microlites of sanidine, make up the ground- 
mass. The peculiarity of the rock is the great variety and beauty of the 
minerals implanted on the walls of the vesicles so abundant in it. 
These in the order of their age are: little crystals of sanidine, needles 
of amphibole, a crystallized manganese pyroxene, bunches of hair-like 
chocolate crystals that may be rutile or a titanium breislakite, pseudo- 
hexagonal, colorless, limpid crystals of sodalite, small hexagonal crystals 
of a mineral resembling microsommite, and orange scalenohedra of 
calcite. Miss Raisin ® gives an-account of the perlitic and spherulitic 
felsites of the Lleyn in Wales, ‘These are devitrified lava flows, contain- 
ing concretionary nodules, and other forms produced by secretion, 
The larger spherulites are developed in certain layers. They appear 
to be the most durable portions of the rock, since the pressure that 
modified the matrix in which they lie has not affected them in the 
slightest degree. Some of the nodules are undoubtedly concretionary, 
and others are produced by the filling of vesicles. A few conclusions 
deduced from the facts observed relate to the mode of formation of 
spherulites and lithophysz in rhyolites and andesites, Hutchings ° 
has discovered an ottrelite schist in Tintagel, North Cornwall. 
The rock is a hard, lustrous state, composed of sericite, ottrelite and 
ilmenite. ‘The ottrelite is in small flakes, frequently intergrown with 
sericite. Its pleochroism is A=yellowish green, B—=blue, C—green- 
ish yellow, and it is filled with inclusions of rutile. This latter mineral 
is also abundantly scattered through the rest of the rock. An interest- 
ing association of ilmenite and rutile is mentioned, but the manner of 
their combination could not be determined. McMahon’ explains the 
polysynthetic structure of porphyritic quartz crystals in a felsite from 
near Delhi, India, by supposing the crystals to have formed at depths, 
and then to have been corroded by the magma after the rock reached 


4 Geological Magazine, Feb., 1889, p. 74. 

5 Quart. Jour. Geol. Soc., May, 1890, p 247. 
6 Geol. Magazine, May, 1889, p. 214. 

1 Micro. Magazine, May, 1888, p 10. 
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the surface of the ground. Under these changed conditions the quartz 
became plastic, and was about to remelt when solidification resulted- 
Mr. Worth® uses the term Elvan to designate rocks that have been 
found by the cooling of a magma with the composition of granite under 
conditions intermediate between those that yielded plutonic rocks and 
those that gave rise to surface rocks, He calls attention to the many 
different structures possessed by these elvans even in the same dyke. 
Miss Raisin ® declares that the greenstone-schists near Redlap, S. 


Devon, Eng., are crushed diabases, in which secondary changes have 
taken place. ‘The article denies the correctness of certain conclusions 
with regard to the character of these rocks, as drawn by Mr. Somer- 
Mr. Goodchild ™ does 


vail, who thinks them chlorite schists. 
not believe that the paste of limestones is the result of the breaking 
down of shells, He ascribes it to chemical precipitation, due to the 
reaction of decomposing organic matter upon the sulphate of calcium 
so abundant in sea water. Berwerth™ declares that the rock from 
Pizzo Langhino described by himself and von Tellenberg as jade, is 
a granular aggregate of vesuvianite and sahlite, of which the latter is 


the younger. 


Mineralogical News.— Crystallographic.—Traube™ has discovered 
seventeen new forms in cézvaéar from the barite veins cutting horn- 
stones near Mt. Avala in Servia. Four of these are trigonal pyramids 
ro R2, 3 R2, | Re and } Ra, and the others are rhombohedra—; R, 
ty R, + R, RR, BR, R, BR, $R, R, FR, and 16 
R, The plane 6P2 which has been reported as occurring in the min- 
eral, is found by more accurate measurements to be 4P2, so that up to 
this time 74 forms have been detected in cinnabar, The ca/ome/ that 
covers quartz and cinnabar crystals in this vein was also carefully ex- 
amined by ‘Traube. On ¢antalite from Pisek, Bohemia, Urba™ finds 
the new planes 6P;, 3P3, $P3, P4, Pg. Good crystals of the rare 
mineral fartstte (Medici-Spada’s musite) from New Granada afford 


an opportunity for more complete measurements of this mineral than 
have heretofore been possible. Its habit is short hexagonal or columnar, 


In 


with an axial ratio a:c=1:3.36 46. Its specific gravity is 4.364. 
® Quart. Jour, Geol. Soc., Aug., 1889, p. 398. 
9 Geol. Mag., June, 188g, p. 265. 
10 Devonshire Transactions for 1888, p. 215. 
Nl Geological Magazine, Feb., 1890, p. 73. 
Ann. K,K. Naturhis. Hofmus. Wien, 1889, p. 87. 
13 Zeits f. Kryst., XV., p. 563. 
M4 Zeits. f. Kryst., XV., p. 194. 
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an article on the magnetite of the alps Brugnatelle ® describes crystals 
of this mineral from Traversella in Piedmont, Wildkreuzjoch in the 
Pfitschthal and Monte Mulatto and Scalotta in the Fassathal, The 
crystals are remarkable for their wealth of forms, of which 303, 30%, 
505, 30, © O5, 302 and 130% are new to the species, and the last 
of these new to the system. The plane 30% occurring with O and 
co O in crystals from ‘Traversella is thought to have been developed 
by etching after the formation of the crystals. | Natural etched figures 
on the « O faces of Rothenkepf crystals are described in detail. 
Tetrahedrally shaped crystals of stronticenite® from the phonolite of the 
Kaiserstuhl are hemimorphic in the direction of their C axes, and con- 
tain oo P, «o P& and PX. When two or more of these hemimorphic érys- 


tals are twinned they produce forms resembling aragonite twins. —Com- 
plicated crystals of fuorite, with numerous vicinal planes, are mentioned 
by Hintze” as associated with the scheelite from Kiessberge in the 
Riesengrund, Germany. General.—In his notes on some minerals 
from the Lizard, Eng., Mr. Teall!§ describes briefly some interesting 
ones. A chrome dopside forms with labradorite and olivine a rock 
mass at Coverak, Cornwall. The diopside has a green color when 


viewed microscopically, but is colorless in thin section, It has a 
diallagic parting, an extinction of 40°, and a specific gravity of 3.2. 
Analysis of this, of a-pale hornblende from a gabbro-schist at Pen 
Voose, and of madacolite from the gabbro of Karakelews are given. 
SiO, Al,O, Fe,O, Cr,O, FEO MnO CaO MgO Ign, 
Chromic diopside 49.9 6.2 1.7. .6 3.9 .4 20.4 16.1 .9 
Hornblende 48.8 10.6 1.7 tr 4.7 12.2 18.6 1.8 
Malacolite 52.8 2.8 1.8 
Anthophyliite, from a reaction rim Detween olivine and feldspar at 
the contact of gabbro and serpentine, was separated, and its composi- 
tion was found to be: 
SiO, Al,O, Cr,O, Fe,O0, FeOQ CaO MgO Na,O K,O Ign 
50.8 3.6 tr 2:7 - 5.8 
A new find of corundum, associated with andalusite, cyanite, chlori- 
toid and mica, is reported by Genth!’ from near Stuart, Patrick Co., 
Va. The rock in which the minerals occur appears to be a garnetifer- 


15 Zeits. f. Kryst., X1V., p. 237. 

16 Becken kamp. Zeits. f. Kryst., X1V., p. 67. 
1 Zeits. f. Kryst., X1V., p. 74. 

18 Min. Magazine, Oct., 1888, p. 116. 

19 Min. Magazine, Oct., 1888, p. 116. 
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ous and staurolitic gneiss. The andalusite is often an alterative pro- 
duct of the corundum. Cyanite, rhztzite and margarite pseudomorphs 
of andalusite are quite common in the rock.—Von Eterlein ’ describes 
anew occurrence of calcite in the Floitenthal, Tyrol. The crystals 
are implanted in a granitic muscovite gneiss. ‘Those containing the 
basal plane have this face marked by three systems of striations, running 
parallel to the three edges oR, 4, R. They are thought to be due to 
etching. <A bed of sw/phur in the volcanic island Saba in the W. Indies 
contains crystals of this substance, very rich in crystal planes. ‘Twenty- 
three forms have been detected upon them by Molengraff,2! and of 
these four are new, viz. 3P%, 2P, 3P and P3. Two crystals of 
neochrysolite from the 1631 lava stream of Vesuvius, the one with a 
tabular habit, and the other columnar, have been carefully measured by 
Scacchi, * who regards the mineral as very similar in all its properties 
to fayalite. —Analyses of dufrentte* from Cornwall correspond to the 
formula 3Fe,O,.FeO.2P,0,.6H,O, and not to 2Fe,O,, P,O,, 3H,O as 
is usually supposed. Warrenite* is the name proposed for the sulph- 


antimonate described by Eakins some time ago. 


Miscellancous.—Hutchings* records the discovery of a little crystal 
of willemite in a slag obtained during the fusion of lead dross. The 
slag contains 114 per cent. of lead, and from 12-15 per cent. of ZnO, 
and it consists of fayalite, zinc, spinel and magnetite, with but a trace 
of amorphous base. A second run of the same furnace yielded no 
willemite. The slag in this case contained 5 per cent. of lead, and 
was in large part glassy, and in it were idiomorphic crystals of fayalite. 
The observations are interesting, also showing the effects produced in 
the structure of the cooled magma by the slight differences in the per- 
centage of lead. Crystals of cuprite and cerussite are described by 
Fletcher * as resulting from the slow alteration of old Roman coins 
buried at Chester, England. ‘The crystals line the cavities between 
adjacent coins, and are supposed to be due to the action of circulating 
alkaline waters on the metals in them. 

20 Zeits. fur Kryst., X1V., p. 280.| 

21 Zetts. fur’ Kryst., X1V., p. 43. 

22 Zeits. fur Kryst., X1V., p. 293. 

23Kinch: Miner. Magazine, Oct., 1888, p. 112. 

4 Amer. Jour. Sci., Jan., 1890. p. 75. 

% Geol. Mag., jan., 1890. p. 31. 

26 Miner. Magazine, Dec., 1887. p. 87. 
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BOTANY. 


A New Genus of Algze.—George Murray has recently described 
a curious algze collected by Professor Moseley, the naturalist of the 
‘«¢ Challenger expedition,’’ on the coast of Japan. It has hitherto been 
considered to be a species of Cladophoro, and was described by Dickie 
under the name of C. coacta. (Jour. Linn. Soc., Botany, Vol. XV., p. 
451). It now turns out to belong to a new genus, to which the name 
of Boodlea has been given. It is a net-like plant, consisting of a mass 
of cylindical cells, joining each other with a great deal of irregularity, 
so as to form a network when viewed in amy section. The four ends of 
the branches are provided with curious ‘ tenacula,’’ and it is by these 
that they are joined into the complex network above mentioned. 

The systematic position of Boodlea is considered by Murray to be 
between the jointed genus alge (Cladophore, and the like) and the 
Siphoniz. 


The Collecting and Study of Willows.—Under this title Dr. 
F, Buchanan White writes as follows in the March Journa/ of Botany. 

“In collecting willows it is of the utmost importance to guard 
against admixture of specimens. The bushes should not only be 
marked, but a note of their situation taken. A good method of mark- 
ing is to cut Roman numerals on the the bark, but, since this is trou- 
blesome with the higher numbers, the same numbers can be repeated 
when the localities are distinct. ‘To avoid confusion in the vasculum, 
the collector should provide himself with slips of paper (3 or 4 inches 
long), with a slit cut in each, On these the number of the bush and 
indications of its situation are written, and then the specimens thrust 
through the slit and placed in the vasculum. On reaching home, the 
number and other particulars of each bush must be entered in the note- 
book, and the permanent or note-book number (Arabic figures) placed 
opposite it. Then by means of small pieces of paper attach to each 
specimen its permanent number. In this way all risk of mixing speci- 
mens is reduced toa minimum. ‘The permanent numbers of course 
must not—unlike the tree-marks—be used for more than one bush. 

Having attached to each example its number, any particulars which 
can be seen more readily in the fresh than in the dried plant may be 
entered in the note-book. These should include the color of the 
leaves, twigs, stigmas, and anthers; the nature of the filaments— 


| 
| 
| 


1889.] Botany. 1095 


whether free or more or less combined—and pubescence, if any, on 
them; shape of the nectary; style of the venation of the leaves, 
whether raised or impressed, etc. The specimens should be very care- 
fully dried, and subjected to as much pressure as will keep the leaves 
from wrinkling, but not so much as to crush the catkins altogether. 
The leaves should be so arranged that the underside of some of them— 
both the old, or lower, and the younger, or upper—be shown. 

The periods of growth when specimens should be taken is important. 
Male catkins should not be too old, but should be in full flower, and 
some with the pollen shed, so as to show the color of the empty anthers. 
Female catkins should neither be too young nor too old, and should 
illustrate the condition of the fully-developed stigmas. When it is 
possible, specimens ¢# fruzt should also be obtained, but not too old, 
as burst capsules are comparatively useless, 

The leaves should not be taken till they have arrived at maturity, 
and not, as a general rule, before the middle of August. Young leaf- 
specimens are sometimes useful as supplementary examples, It is im- 
portant, in taking leaf-specimens, to secure side-branches as well as 
shoots, since the character of the leaves on these is often different. 

In collecting willows every bush should be examined, not only when 
in flower, but when in leaf, and, if there is the least doubt about the 
species, specimens taken, Where more than one species grows together, 
a sharp look-out should be kept for hybrids, but hybrid forms occa- 
sionally occur at scme distance from either of their parents. This may 
happen by the transmission of the seeds by wind or water, or by the 
parent bush, cross-fertilized by insect-agency, having died out. In 
looking for hybrids it must be remembered that frequently they do not 
show exactly intermediate characters, but often bear a close resemblance 
to one or other of the parent species. Such forms can be detected only 
by careful study, and an intimate acquaintance with specific characters,”’ 
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ZOOLOGY. 


The Fauna of the Mississippi Bottoms.—The Illinois State 
Laboratory of Natural History is engaged in a study of the aquatic 
animals of the state. A contribution to a knowledge of these is given 
by Prof. H. Garman in a recent publication from the laboratory.! 
When the region was studied the river was high, and hence many forms 
were lacking which miglft have been found at low water, An astonish- 
ing feature was the great rarity of Batrachia. There was an interesting 
commingling of lake and river fishes in the sloughs, Garman thinks 
some of the Unionidz act as scavengers. Notes are given on the 
various forms of vertebrates and invertebrates collected by the survey, 
but some groups are scarcely touched upon, while forms as prominent 
as the Crustacea are not mentioned in the Report. 


Neomenoidea.—Hansen has had abundant material for the study 
of these interesting molluscs and recognises? three species of Neomenia 
and six of Proneomenia, P. f/iformis Leing new. Hubrecht’s definition 
of the latter genus must be modified, for Hansen finds in two species a 
well developed penis on either side. ‘The same forms show no well 
developed filiform branchize as in Neomenia, but in the ‘‘ anal cavity ’”’ 
are well developed epithelial folds which are regarded as functional 
gills and the anal cavity of Hubrecht is called a branchial cavity. 
Hansen further describes the various organs in both genera mentioned 
above and also in Chztoderma. In Proneomenia as in Chatoderma 
the eggs pass through the pericardium, passing thence by a canal on 
either side into which the vitellaria empty. The blood in the living 
animals is red, but it was not settled whether the color belongs to the 
round or oval nucleated corpuscles or to the serum. 


The Classification of the Lamellibranchs.—Dr. W. H. Dall 
has attacked this perennial problem from the characters afforded by the 
hinge. In many respects he is in accordance with Neumayr.* In 
short he recognises three types of hinge, although these may intergrade. 
The most archaic, the lack of teeth in the hinge is made to characterize 


1 Preliminary Report on the animals of the waters of the Mississippi Bottoms, near 
Quincy, Ill., 1889. 

2 Bergens Museums Aarsberetning for 1888 [1889.] 

3 Am, Jour. Sci. & Arts, XXXVIII., Dec., 1889. 

4 Stz. k. Akad. Wiss, Wien., Math. Nat., Cl. I., Bd. 88. 1883. 
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the order Anomalodesmacea containing the sub-orders Solenomyacea, 
Anatinacea, Myacea, Eusiphonacea, and Adesmacea. The prionodont 
type has the hinge with teeth transverse to the long axis of the shell 
and is characteristic of the order Prionodesmacea with the sub-orders 
Nuculacea, Arcacea, Naiadacea, ‘Trigonacea, Mytilacea, Pectinacea, 
Anomiacea, Ostracea. A pure orthodont type of hinge hardly exists. 
In this the hinge should be longitudinally plicate. Usually however it 
is combined with the prionodont type. ‘This mixed condition finds 
exemplification in the order ‘Teleodesmacea embracing the sub-orders 
Tellinacea, Solenacea, Mactracea, Carditacea, Cardiacea, Chamacea 
(? Rudistes), ‘Trinacreacea, (?) Leptonacea, Lucinacea, (?) Isocardiacea, 
Veneracea. A classification of this sort is convenient, but it seems to 
the present writer no more satisfactory than its predecessors, based as it 
is on the characters of a single structure. Adequate reasons for the 
substitution of the Goldfussian name Pelecypoda for the more familiar 
Lamellibranchiata and Acephala are not apparent, although Dr, Dall is 
in good company in this respect. 


A Remarkable Crustacean.—Dr. G. H. Flower describes*® under 
the name Petrarca bathyactidis, a parasitic crustacean found in the 
abyssal anthozoan, Bathyactis symmetrica. ‘Vhe animal is nearly 
spherical, 1.5 to 1.8 mm in diameter, and has much of the general 
structure of a Lepas without the peduncle. The penis is bent foward 
under the thorax, the legs are reduced, and the mantle is with- 
out calcareous plates. ‘The appendages consist of a pair of preoral 
antennee, a pair of weak mandibles lying in an oral cone, and six pairs 
of postoral (thoracic) appendages which are not biramose. The ali- 
mentary canal consists of three median czecal portions (there being no 
anusy and the paired hepatopancreas. The nervous system is ex- 
tremely reduced and is not divided into ganglia. The annual is her- 
maphroditic. No sense organs were recognised. Petrarca is regarded 
as Closely allied to Laura and Synagoga, and all are placed in the group 
Ascothoracida. ‘This group is regarded in many respects as interme- 
diate between the Ostracoda and the Cirripedia, Petrarca leaving the 
main stem later than its associates. 


Anatomy of Polyxenus.—Heathcote has studied® some points 
in the structure of this interesting Myriapod. ‘The account of the 
external genitalia given by Latzel is confirmed. ‘Two Malpighian 
tubes occur bound to the rectum by a common membrane. ‘The nerve 

5 Quarterly Jour. Micros-Sct., XXX., 1889. —~ 

6 Quart. Jour. Micros. Sci., XXX., 1889. 
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cord is more like that of Chilopods than that of any other Chilognath ; 
the eye has a lens approximating that of Scutigera, the hypodermis cells 
forming a sort of diaphragm, and the crystalline cone cells being 
arranged in groups. Heathcote concludes that Polyxenus has preserved 
traces in its anatomy of descent from the common ancestor of both 
Chilopods and Chilognaths, ‘‘such ancestor being related to the 
Archipolipoda’’ [séc.] He also regards the Myriapods as having a 
Peripatus-like rather than a Thysanuran ancestor. 


The Position of the Cecilians.—Dr. P. Sarasin gives? a brief 
résumé of the work done by himself and his brother upon the develop- 
ment of /chthyophis glutinosus. ‘The embryos pass through stages which 
are clearly to be regarded as Perennibranchiate, and Derotreme stages, 
Sarasin fully recognizing the similarity between the embryos ot 
Amphiuma and Ichthyophis first pointed out by Ryder. In short the 
result is that the Cecilians are to be regarded not as a distinct Batra- 
chian order, but in reality as apodous Urodeles. Although the devel- 
opment of the Perennibranchiate will show the affinities of the Batra- 
chia better, the Sarasins recognise Ganoid relationships in the fact that 
the young Cecilian has a spiral valve, while in the ear a condition of 
the ductus endolymphaticus is transitory which is permanent in the 
Ganoids. On the other hand Reptilian affinities are recognised in the 
large yolked egg, in the great ossification and extensive articulation of 
the skull, the condition of the brain, the two aortic arches, a Jacobson’s 
organ of the Reptilian type. ‘The Siegocephali are regarded as highly 
important in the line of phylogeny. 


The Dolphins.—Mr, F. W. True has recently reviewed the Dol- 
phins of the world.6 He has studied not only the collections of the 
United States but also those of the chief museums of England, Paris, 
Leyden and Louvain. The result is, that many forms previously re- 
garded as distinct are merged in synonymy, and for the whole world 
but sixty-two species arc recognized, arranged in the genera Sotalia, 
Steno, Tursiops, Delphinus, Prodelphinus, Tursio, Lagenorhynchus, 
Sagmatias, Feresa, Cephalorhynchus, Neomeris, Phoczna, Orcella, 
Grampus, Globiocephalus, Pseudorca, Orca, Delphinapterus, and Mon- 
odon. The genus Pontoporia is not regarded as belonging to the 
family Delphinidze. ‘The whole work is accompanied by two keys, one 
based upon external, the other upon cranial characters. The North 
American species recognized are as follows :—Sofalia tucuxt (? Florida), 

1 Verhandl. anat. Geselisch. a. d. 3 Versammil., 1889. 

8 Bulletin U.S. Nat. Mus. No. 36. 1889. 
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Tursiops tursto, T. gillit, Delphinus delphis, Prodelphinus euphrosyne, 
P. plagiodon, P. lengirostris, Tursto borealis, Lagenorhynchus acutus, L. 
albirostris, L. obliquidens, L. thicolea, Phocena communis, Ph. daltit, 
Grampus griseus, Globiocephalus melas, G. brachypterus, G. scammont, 
Delphinapterus leucas, and Monodon monoceraus. Probably the above 
list will be extended, as these forms are largely cosmopolitan in their 
distribution, 


The Relationship of the Genus Dirochelys.—This tortoise 
was for the first time described by Latreille, from manuscript notes and 
drawings of Bosc, under the name of Zestudo reticularia ; the year after, 
Daudin described it as Z. reticulata. Agassiz tablished the genus 
Dirochelys for the tortoise, but he did not give any characters. He 
placed it in a sub-family of the Emydinidz under the name of Diro- 
chelyoidz (Agass., Cont. N. H. U.S., p 441). Boulenger (Cat. Tort., p. 
75) considers it a speciesof Chrysemys, and places it between Chr. dor- 
salia Ag. and Chr. troostii Holb. 

For a long time I knew only shells of this species. They at once 
proved the generic distinction from Chrysemys. The neurals were 
broader than long, a condition never found in Chrysemys ; besides, the 
rib-heads were enormously long, very much like those in Chelydra and 
Emys blandingit Holb. 

It was only a short time ago that I could examine the skull of a 
specimen in the Smithsonian Institution through the kindness of Dr. L. 
Stejneger and Mr. F. A. Lucas. 

The skull resembles very much that of 2. d/andingit. It has the same 
lower jaw, the same long postorbital part of the head, and the alveolar 
surface without median ridge. The interorbital space is still narrower, 
than in £. d/andingit, forming less than one-half the diameter of the 
orbit. A comparison between Zmys orbicularts L., Emys blandingti 
Holb., and Drrochelys reticularia Latr., shows that all three belong to 
different genera, and that Dirochelys is very much nearer to £. d/an- 
dingtt than to £. europea. 

I give now the generic characters of these three forms. 

Emys Dum. 

Frontals excluded from orbit ; plastron united to carapace by liga- 
ment, and more or less distinctly divided in the adult into two lobes 
between hyo- and hypoplastra ; entoplastron intersected by the humero- 
pectoral suture. Rib-heads short as in Clemmys. 

Type, “mys orbicularia, L, 

Emydoidea, Gray (name only.) 
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Frontais not excluded from orbit; plastron united to carapace by 
ligament, and more or less distinctly divided in the adult into two 
lobes between hyo- and hypoplastra ; entoplastron not intersected by 
the humero-pectoral suture. Rib-heads very long, as in Chelydra, 

Type, Emydoidea blandingii, Holb. Deirochelys Ag, (name only.) 

Dirochelys Ag. 

Frontals not excluded from orbit; plastron united to carapace by 
suture, not divided into movable lobes; entoplastron not intersected 
by the humero-pectoral suture. Rib-heads very long, as in Chelydra. 

Type: Dirochelys reticularia, Latr, Clemmys is in the same relation 
to Emys, as Dirochelys to Emydoidea. 

It is clear that Emys has developed from Clemmys and Emydoidea 
from Dirochelys ; the ligamentous connection between plastron and 
carapace is secondary._-G. Baur. 


Habitat of Xantusia riversiana Cope.—The locality from 
whence the specimen came that Prof. E. D. Cope described has not 
hitherto been recorded ; and I now add that information. It was 
found upon San Nicolas Island, the westward island of the Santa Bar- 
bara group California. I have recently received some examples of 
this lizard from Catalina Island, a larger island of the same group. 
The lizards contrast in size as do the islands, the larger lizards from 
the larger island.—J. J. Rivers, University of California, April 24th, 


Zoological News.—General.—Students who wish to understand 
the present stage of the study of cell division and its relations to im- 
pregnation, heredity, etc., will find an admirable résumé by Waldeyer 
translated in the Quarterly Journal of Microscopical Science for July 
and December, 1889. It being itself a summary, no abstract can do it 
justice. 


Ccelenterata.—In the Bergens Museums Aarsberetning for 1888 
[1889], Dr. D. C. Danielssen gives an anatomical description of 
Cerianthus borealis, which he recognizes as destinct from C. Moydit. 

Fisher® states that in Cerianthus the number of tentacles is always 
odd, the unpaired tentacles being on the ventral side. 


Echinoderms.—lIn a list of invertebrates of the Western fiords of 
Norway” Grieg describes and figures as new Cucumaria mosterensts. 


9 Bull. Zool. Soc. France, XIV. 
10 Bergens Museums Aarsberet. for 1888 [1889.] 
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In connection with the recent paper by Fewkes in these pages upon 
the boring of sea urchins, the reader is refered to an article by G, John" 
in which it is maintained that the teeth form the chief boring appara- 
atus, aided to a slight extent by the spines. 

As has long been suspected the saccular diverticula of the starfish are 
not hepatic, but pancreatic in their function, Griffith and Johnstone” 
have studied them chemically, and find that the secretion is closely 
similar to that of the vertebrate pancreas. 


Vertebrates.—Grieg™ gives a detailed description of Zageno- 
rhynchus albirostris, with a plate, a copy of a photograph. 

Dr. Shufeldt gives a review of the work done in the Anatomy of 
birds during the years 1888-89." The American workers are few, F. 
A. Lucas and Dr. Shufeldt being the only ones mentioned. 


ENTOMOLOGY. ? 


Myrmecophilous Insects.—Herr E. Wassmann continues his 
interesting investigations on the life of myrmecophilous beetles and 
their relations to the ants. He distinguishes : (1) true guests which are 
cared for and fed by the ants (Atemeles, Somechusa, Claviger) ; (2) 
forms which are tolerated but are not treated with special friendliness, 
and which feed on dead ants or rotting vegetable material (Dinarda, 
Heeterius, Formicoxenus, etc.); (3) ant-eating species, pursued as 
enemies, or only tolerated as a matter of necessity (Myrmedonia, 
Quedius brevis, etc.), to which may be added parasites like Phora. 
The three sets are not rigidly separable. 

Atemeles and Somechusa have taken on some of the habits of their 
hosts, and are fhore adopted than other myrmecophilous insects. The 
best known species of Atemeles (4. paradoxus and A. marginatus) are 
found most frequently in the nests of Myrmica, more rarely in those of 
Formica and others. On the contrary, 4. pudicollis seems to be more 
frequent in Formica nests, ‘The species of Atemeles are lively animals, 

Archiv fur Naturgesch., 

12 Proc. Roy. Soc. Edinburgh, XV. 

13 Bergens Museums Aarsberetning for 1888 [1889.] 
14 Jour. Comp. Med. and Veterinary Archives, 1890. 


1 This department is edited by Clarence M. Wee Agricultural Experiment Station, 
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constantly moving their feelers, and experimenting with everything. 
If one be attacked by a hostile ant, it first seeks to pacify its antagonist 
by antennary caresses, but if this is unavailing it emits a strong odor 
which appears to narcotize the ant. Wassmann describes how the ants 
feed the Atemeles, and are caressed and licked for their care; how one 
Atemeles feeds another, or even as a rarity one of the hosts. Yet the 
beetles feed independently on sweet things, dead insects, and even the 
unprotected young of the ants. The guests are licked and cleaned by 
the hosts, as well as vice versé; but the beetles are in reality quite 
dependent upon the ants. 

As to Somechusa, it is represented in Central Europe by a single 
species, S. strumosa, which is almost always found with Formica san- 
guinea, though occasionally with other forms. This beetle is much 
larger, plumper, and more helpless than Atemeles ; its odor is different 
and very like formic acid ; its relations to the hosts are more passive, 
yet it can feed independently, for instance, on the larve and pupe of 
the ants. 

The other guests are rather pests than pets. They almost all live on 
animal food, are often protected simply by prestige or by their odor. 
The minute Oligota, Homalota talpa, Myrmecoxenus, Monotoma, 
Histeridz, the small guest-ant Formicoxenus in the nests of Formica 
rufa, etc., appear to escape unnoticed. 

On a change of abode, the myrmecophilus insects follow their 
guests, or, as in the case of Somechusa and Atemeles, they are taken 
with them by force. While the ants themselves are well known to be 
very exclusive, the guests can be shifted from nest to nest or even from 
species to species. As Wassmann says, the guests seem to have ‘‘ inter- 
national relations.”’ 

In commenting upon the above facts, Prof. Emery regards it as 
certain that the semi-domesticated, and in one sense parasitic, forms 
like Atemeles and Somechusa, are descended from thievish forms, 
They retain some of the original traits, just as dogs and cats do in 
their recently acquired tamed state.—/ournal Royal Microscopical 
Soctety. 


A New Harvest-Spider.—In a lot of materia} collectéd in War- 
ren county, Ohio, during the summer of 28%g, I find a single female 
specimen of an undescribed species of Ofigolophus, a genus of Phalan- 
giine of which we have as yet recorded for the North American fauna 
but a single representative—O. pictus (Wood). This latter differs 
greatly from the one under consideration, for which the specific name 


4 

+ 

939 


PLATE XLII. 


Fig 3. 


Ougolophus ohioensts and O. ictus. 
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ohioensis is proposed, both in general appearance and structural details, 
as will be seen by comparing Fig. 2 of Plate , which represents the 
structural characters of the new species, with Fig. 3 of the same plate, 
representing the structural details of O. pictus. The description is as 
follows : 

Oligolophus ohioensis, n. sp. Plate, Fig. 1 and 2. 


FEMALE. 


Body 6 mm. long ; 3.5 mm. wide. Legs: I., 8 mm. ; II., 20 mm. ; 
III., 15 mm. ; IV., ro mm. 

Dorsum of a peculiar glossy gray, very different from that of any 
other harvest-spider I have seen, Central marking indistinct, shown 
mostly by stripes at outer margins: beginning at anterior lateral 
angles of cephalothorax two faint blackish stripes run obliquely back 
and toward the middle to the anterior border of the abdomen (forming 
a truncate V) and then run parallel to each other two-thirds of the 
distance to the posterior extremity, although they are nearly obsolete 
on the anterior third of the abdomen. Dorsum of cephalothorax free 
from tubercles except on margins, but having many minute brownish 
granules, Dorsum of abdomen with numerous very minute pits scat- 
tered over its entire surface; and an indistinct transverse row of small 
whitish tubercles, tipped with very minute dark spines, on each seg- 
ment. Division between the cephalothorax and abdomen almost 
obsolete, and segmentation of anterior abdominal segments wholly so. 
Anterior margin of cephalothorax nearly straight; lateral angles 
slightly produced, each having a small black spine ;_ three prominent, 
acute, grayish tubercles on middle of anterior margin, each tipped 
with a minute black spine, the middle one being twice as large as 
those on the side, and also slightly in front of them. Eye eminence 
prominent, constricted at base; grayish, except a dark spot about 
each eye; canaliculate, and having on each carina a row of four 
prominent conical, grayish tubercles, each terminating in a minute 
black spine; eyes small. Mandibles light brown, claws tipped with 
black; dorsal surface of second joint furnished short black hairs, 
Palpi mottled: ventral surface of femur with numerous white, elon- 
gate-conical tubercles, each tipped with a prominent black spine ; 
dorsal surface furnished with numerous Dlack spinose hairs, many of 
which are tipped with white. Patella short, with its inner lateral dis- 
tal angle much prolonged (almost equalling the patella in length), the 
whole inner lateral surface being thickly set with strong spines, which 
are black tipped with white ; a few smaller spines on its dorsal surface. 

Am. Nat.—December.—5. 
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Tibia slightly longer than patella, its inner lateral distal angle slightly 
prolonged, and its inner lateral surface provided with spines like those 
on the patella; its dorsal and lateral surfaces also having smaller and 
sparser spines, and its ventral surface being provided with a few whitish 
conical tubercles tipped with black spines. ‘Tarsus furnished with 
many rows of rather long, black, stiff hairs; and having two very 
small black tubercles at the base of the well-developed claw. Ventrum 
light gray, hispid. Legs very short, robust, pinkish: coxe light gray 
with a slight pink tinge, provided with rather long stiff black hairs, on 
elevated whitish bases ; trochanters tuberculate, light gray with a pink 
tinge; remaining joints pinkish, all except tarse having longitudinal 
rows of small black spines. 

The pink legs, prolonged patella, and light gray color at once dis- 
tinguish this species from O, pictus. CLARENCE M. WEED. 


EXPLANATION OF PLATE. 


Fic. 1. Oligolophus ohioensis,n. sp. Female. Natural size. 

Fic, 2. Structural details of same magnified. a@, Body; 4, Eye 
eminence, side view ; ¢, Eye eminence, front view ; ¢@, Palpus, side view ; 
e, Claw of palpus. 

Fic, 3. Oligolophus pictus (Wood). Male. Structural details magni- 
fied. a, Body; 4, Eye eminence, side view; ¢c, Eye eminence, front 
view ; @, Palpus, side view ; e, Claw of palpus ; 4, Claws of mandibles, 
side view ; g, Genital organ. 

Entomology in Illinois.—Two more volumes have lately been 
added to the valuable series of the Reports of the State Entomologists 
of Illinois. These are the Fifteenth and Sixteenth Reports, the first 
covering the years 1885 and 1886, and the latter 1887 and 1888. ‘The 
late appearance of these volumes is due to a series of mishaps to which 
publications dependent on State printers are always liable, but which in 
this case have been peculiarly unfortunate ; although Professor Forbes 
has gotten over the difficulty to a large extent, by the publication of 
the more important articles in bulletin form. ‘These include the 
articles concerning arsenical poisons for the Codling Moth, and the 
life history of the Hessian fly of the Fifteenth Report, and the Studies 
on the Chinch Bug of the Sixteenth. Among the discussions now first 
published, the more importart occur in the Sixteenth Report, and in- 
clude the following subjects: ‘The Corn Bill Bugs ; The Meadow Mag- 
gots or Leather-Jackets ; Notes on Cutworms; The Burrowing Web 
Worm ; and an elaborate Economic Bibliography of the Chinch Bug, 
embracing the years 1785 to 1888, and covering 122 printed pages. 
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This report is illustrated by six magnificent Heliotype plates, made 
from drawings by Mrs. A. M. Westergren. ‘Ten species’ of Sphenopho- 
rus and nine species of cut-worms are figured. It is needless to say 
that the character of these reports renders them indispensable to every 
working entomologist.—C. AZ. W. 


Observations on the Plum Curculio.—In a paper read before 
the Iowa Academy of Sciences, and reported in the proceedings, Prof. C. 
P. Gillette concludes that the Plum Curculio is not wholly or even largely 
double-brooded, at Ames, Iowa. ‘The following observations are re- 
corded: Egg-laying began about May 25th, and practically ceased 
by the iast of June. Eggs began to be deposited in considerable 
numbers about July 2zoth. Unhatched eggs were found constantly 
from July 22d to August 22d. ‘The number of eggs laid after July 
2oth on trees, where counts were made, was over one-fifth as great as 
the number laid before that date. The beetles reared from early- 
stung plums began appearing in the breeding cages as early as July 
22d. Beetles were seen pairing July 22d. The eggs of late punctures 
hatch as well as any, and the larvee develop in the plums. 


The Corn Root Louse.—lIn the fifteenth report of the State 
Entomologist of Illinois, Professor Forbes reports that the winter history 
of this species has been made out for the first time. ‘‘ The eggs are 
collected from the ground in autumn by the common brown ant, Zas- 
tus altenus. Karly in the spring, before corn is planted, the young 
lice, as they hatch, are placed on the roots of ‘ pigeon grass’ (Se¢aria), 
smartweed (Po/ygonum), and possibly some other weeeds, and are 
reared there until the field is planted to corn—if this be done—when 
they attack the corn-roots, or the subterranean part of the stem. If 
the field is planted to some other crop, the young lice mature on the 
grass-roots, and produce,a second brood, many of which acquire wings 
about the middle of May, and then disperse. Later they seem to 
In the sixteenth report of the same 


abandon the grasses entirely.’ 
series, Professor Forbes speaks of this root louse as Aphis matdis ? 
Fitch. The interrogation point apparently indicates a doubt in the 
author’s mind as to the identity of the root and aerial forms of the 
Aphis infesting corn,—an identity which has been heretofore assumed 
by nearly all writers upon the subject, with very little reason for so 
doing. 

The conclusions above quoted, which rest upon positive observations 
made in the field through several seasons, are entirely different from 
those reached by Mr. F. M. Webster, from observations largely of a 
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negative character, and recorded in the report of the United States 
Department of Agriculture for 1887 (p. 149), as follows: ‘‘ These 
observations led me to conclude that the corn plant louse does not 
live over winter in the fields, nor are the eggs deposited about the 
corn in the fall, but that they are deposited about the roots of some 
other plant, most likely one of the grasses,”’ 


Our Injurious Aégerians.—lIn a paper with this title, recently 
read before the Columbus (Ohio) Horticultural Society, Professor D. 
S. Kellicott made the following introductory remarks, which are wor- 
thy of a wider circulation than they received in the journal of the So- 
ciety in which the paper has been published in connection with the 
accompanying plate. 

There is perhaps no family of Lepidoptera possessing more points of 
interest to the student than the A°geride. It is separated from fam- 
ilies placed next to it by hard and fast lines. The Sphingide, or 
hawk-moths, on one hand, are large, thick-bodied moths flying at 
twilight ; their larvae are foliage feeders, having a characteristic acute 
caudal horn on the last ring; whilst the A‘gerians are all numbered 
among the small moths ; their bodies are slender ; they fly only by day, 
often in the brightest sunshine, in which many of them delight ; their 
larvz, so far as known, are borers; the caudal horn is absent, and in 
consequence of their mining habits their color is not variegated as is 
the case of larve of Sphinges. On the other hand, the family is as 
clearly distinct from the Thyridz and Zygenide. 

The unusual interest in the group then begins on account of its 
trenchant character ; it is continued in view of the great beauty of 
the species, and beauty ought not to be ignored—it is not, even by 
the traditionally bloodless specialists ; again, their natural history is 
full of suggestions, especially the remarkable protective mimicry ex- 
hibited by all or nearly all species. Moreover, many of the larve are 
harmful to farm and garden products, or to ornamental shrubs and 
trees ; a few are real pests. 

The zgerian moths are charming objects. Their graceful, delicate 
forms and rich coloration are scarcely surpassed by any of nature’s 
countless objects of fine beauty. Steel-blue, red, orange, and golden 
are prevailing colors; several of these, always harmoniously blended, 
often constitute the ornamentation as well as the protection of a single 
individual. 

Their close resemblance to insects of very different colors was ob- 
served long before the significance of protective mimicry was under- 
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stood. Nowhere among insects may be found better examples of this 
principle than in this group, The majority mimic bees and wasps, 
particularly the latter. We all know, and most insect-destroying ani- 
mals know, that wasps hold out strong and pointed inducements for 
being left alone ; surely the wide-spread knowledge of their armament, 
and their disposition to use it, prevents many rash attacks, and secures 
them practical immunity from a host of enemies. Now, the defence- 
less egerians have, in some way, come to so closely resemble these 
batteries of potential energy and poison, that the practiced eye of the 
collector is often deceived ; in consequence, these delicate moths, 
incapable of offense or defense except by flight, are allowed to pass 
without the destructive attention accorded to most conspicuous Lepi- 
doptera by entomologically inclined birds and others. 

This mimicry is more than a superficial resemblance ; it is deeper 
and more substantial. Let us specify: first, the long, narrow wings, 
which are so often more or less hyaline and veined, are close imita- 
tions of those of the Hymenoptera ; again, the steel-blue wings and 
bodies recall well-known wasps; third, the transversely marked or 
ringed bodies of many afford another mark of resemblance ; fourth, 
when captured or disturbed, their sounds and attitudes are striking 
imitations of those of wasps; fifth, they fly about and rest on flowers 
in a manner quite similar to bees; and sixth, when captured some 
species at least give off the characteristic odor of the hornet. 

It is scarcely possible that all these particulars are mere accidental 
coincidences, or that they are due to a common ancestry. It seems 
more rational to believe that the protection thus afforded gave ‘direc- 
tion to natural selection in the evolution of the present forms. 

It was remarked above that egerian larve are universally borers. 
But in the choice of food-plants there is the widest diversity ; some 
bore through and devour solid woods as do the larvze of the cossids ; 
some prefer the pith of woody stems; others are found in the super- 
ficial woody layers; still others corrode the roots of plants, both 
woody and herbaceous, or herbaceous stems. These differences in 
taste, -and the consequent variety of habits, suggest the interesting 
question of the duration of their larval period. The wood-boring 
larvee of several species of Lepidoptera are known to require several 
years to reach maturity. For example: in June, 1885, I placed eggs 
of Cossus robine in wounds made in the bark of an unaffected common 
locust ; the caterpillars hatching therefrom were seen to bore beneath 
the bark, and in June, 1888, at least one imago issued from the same 
place. I have strong evidence that Hepialus argenteomaculatus also 
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lives three years in the stems of A/nus tncana and unmistakable proof 
that the egerian which bores the pine tree has a similar period. 

The number of North American species known to science has been 
remarkably increased of late. Of the one hundred and forty species, 
more or less. Mr. Henry Edwards has desciibed a large majority 
during the last decade. Other species were made known by Harris, 
Walker, Westwood, Grote, and other well known specialists. The 
life history of comparatively few of these species is known, Dr. Har- 
ris, who did so much as a pioneer of American entomology, especially 
for its practical or economic application, published the first accounts 
of the natural history of these beautiful and destructive forms, Since 
his publications the details in the life of several others have been made 
known, 

EXPLANATION OF PLATE XLIII. 

The drawings from which the engravings were made were prepared by 
Miss Freda Detmers, of the Division of Entomology avd Botany of the 
Ohio Agricultural Experiment Station. All the figures are twice natural size. 

Fig. 1. Peach Tree Borer, Sannina exitiosa, male. 

Fig. 2. Peach Tree Borer, Sannina exitiosa, female. 


Fig. 3. Pear Tree Borer, :gerza pyr7, male. 

Fig. 4. Imported Currant Borer, 4:gerta tipuliformis, male. 
Fig. 5° Maple Tree Borer, 4geria acerni, female. 

Fig. 6. -geria lustrans, male. 

Fig. 7. Plum Tree Borer, 4(geria pictibes, male. 


Entomological News.—Mr. Wm. H. Ashmead is engaged upon 
a monograph of the Braconidae of North America, which he hopes to 
complete before starting on a proposed trip to Europe. In a recent 
letter he states that he has recognized in the material on hand all the 
Forsterian genera of the subfamily A/7crogastrine, and has three dis- 
tinct species of the genus AMf@irax.. . . Mr. E. A. Schwarz has dis- 
tributed his recent address as president of the Entomological Society 
of Washington. It is entitled ‘‘ On the Coleoptera common to North 
America and other Countries.’’ ‘*The simultaneous occurrence of 
identical species in regions separated by wide stretches of ocean, or 
other great natural boundaries, can only be explained, 1st, by Watura/ 
Dispersion ; or, 2d, by the Agency of Man, ‘Vhe author further divides 
the subject by including under the first heading ‘‘ a, The circumpolar 
fauna ; 6, Species not belonging to the circumpolar fauna, probably of 
intratropical origin, which have spread inte the temperate zone; ¢, 
and under the second heading including ‘‘ @, In- 


” 


Migratory species ; 


PLATE 


AEGERIAN MOTHS. 


7 

\ f ( } 
‘il 
| 

CL 

2, 

q 


a 
, 
: 


1889.] Scientific News. 1109 


tentional introductions; ¢, Non-intentional introductions; and f, 
Non-intentional importations. . . . A number of interesting entomo- 
logical papers have lately been published in the Proceedings of the 
Iowa Academy of Sciences, by Professors Herbert Osborn and C, P. 
Gillette. . . . Professor A. J. Cook has published in a recent Bulletin 
of the Michigan Experiment Station an excellent discussion of insecti- 
cides... . . Professor L, A. Forbes and his assistants have been engaged 
for some time in a study of the Aquatic life of Illinois; and the first 
of a series of papers upon the subject has lately been distributed from 
the Illinois State Laboratory of Natural History. It is a descriptive 
catalogue of the animals of the Mississippi Bottoms near Quincy, IIli- 
nois, by Prof. H. Garman, formerly of the Laboratory force, but now 
entomologist of the Kentucky Experiment Station, 


Parasitic Castration of Typlocybz.'—M. A. Giard gives an 
account of his observations on the parasitic castration of ‘T'yplocybe 
by the hymenopterous larva Aphelopus melaleucus, and the dipterous 
larva Afeleneura spuria. Like their hosts these insects have two gen- 
erations ina year, ‘The researches of Mr. James Edwards show that 
what, in a previous note, M. Giard called Z. rose L. should be dis- 
tinguished into Aippocastant J. Edw. and douglast J. Edw. 
Aphelopus usually attacks the former and Atelenevra the latter, Para- 
sitism by Aphclopus generally causes the ovipositor to be much reduced, 
and incapable of penetration, but Ateleneura seems to have much less 
influence. ‘The penis, on parasitic castration, undergoes considerable 
reductions, and the specific character is greatly modified.—/Journal 
Royal Microscopical Society. 


SCIENTIFIC NEWS. 

The Hayden gold medal for the advancement of geology, which is 
the gift of the widow of the late Prof. P. V. Hayden, has just been 
awarded by a committee of the Academy of Natural Sciences to Jas, 
Hall of Albany, N. Y. The Hayden medal fund amounts to $2,500, 
and from the interest a medal valued at $130 is to be presented an- 
nually to the person who has done the most during the year for the 
science which was Prof. Hayden’s specialty. ‘The award is in the 
hands of the Academy of Natural Sciences, and the committee con- 
sists of Profs. Frazer, Lesley, and Heilprin. 


1 Comptes Rendus, c. IX. (1889), pp- 708--710. 
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The Tokio Zoological Society has begun the publication of the 
Zoological Magazine, a popular journal in the Japanese language. We 
understand that it is not the intention to publish in it original contri- 
butions to science, but rather popular résumés of scientific work. 


The annual report of the Essex Institute at Salem, Mass., makes a 
good showing. ‘The library has been increased by 11,397 volumes 
and pamphlets, while the regular income amounts to $4,288 ; of which 
over $1,000 was expended for printing. 


With the October number Zhe Microscope has a change of publisher 
and editor, It is now in the editorial charge of Dr. Alfred C. Stokes, 
of Trenton, N. J., while ‘‘ The Microscope Publishing Company,’’ of 
145 North Greene Street, Trenton, N. J., has charge of its business 
affairs. 


A party under Professor Angelo Heilprin, recently left for Mexico 
to explore the volcanic belt stretching across the lowlands from the 
Gulf to the Pacific Coast. The expedition is sent out under the 
auspices of the Academy of Natural Sciences, of Philadelphia. 


Dr. William Patten has been appointed Professor of Biology in the 
University of North Dakota, at Grand Forks, North Dakota. 

Wassili Uljanin, the well-known embryologist, died at Warsaw, 
February 5th, in his 49th year. 

Philip Stéhr, formerly of Wiirzburg, has been called to the pro- 
fessorship of anatomy at the University of Zurich. 

Dr. Drasch, privat-docent in Leipzig, has been called to the Uni- 
versity of Graz, as professor extraordinary of histology and embry- 
ology. 

Dr. J. Worm-Miiller, professor of physiology in the Geanenty of 
Christiania, died of pneumonia, January 11th, aged 54. 

Dr. F. G. Gade is demonstrator of microscopy in the University of 
Christiania. 
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Blastomeryx, Mar. 125, 127, 132. 
borealis, Mar. 1380. 
Blennid, 860. 
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Blissus bassiana, 63. 
leucopterus, 63. 
Byssus of the Young of the Common | 
Clam, 65. 
Boidie, 869. 
Bolosauridx, 866. 
Bolivia, Mar. 141. | 
Bony Fishes, 476. 
Boracite, 814. 
Borelli’s ‘‘ Travels in Gallaland,’’ 249. 
Borneo, Geology of, 810. 
Bos, Mar. 126, 127. 
alleni, Mar. 181. 
latifrons, Mar. 131. 
taurus, Mar. 136. 
Boston Society Nat. History, 281, 544. 
Botanical Garden at Breitenzog, Java, 


Botanical Latin, Pound, 444. 
Literature, Recent, 725. 

Botany at the American Association, 816. 
in St. Louis, 53. 

Bothriocephalus latus, 459. 

Bothriolepis, 853. 

Botryllidx, 851. 

Boulenger’s Reptiles and Batrachians of 
the Solomon Islands, 487. 
Boundary Disputes in Guiana, Mar. 147. 

in Africa, Mar. 147. 

Bovidee, Mar i.7, 181, 183, 877. 

Bowditch’s «‘.iints for Teachers of 
Physiology,’ 276. 

Boy with a Tail, 267. 

Brachiopoda, Genera of, 982. 

Brachys, 460. 

Braconidz of N. America, 1108. 

Bradipodidse, 658, 876. 

Brain, Segmentation of, 922. 

Bramatherium Mar. 125. 

Branchiostomidax, 852. 

Branchiosauride, 861, 

Brain Coral, 946. 

Branner’s Cretaceous and Tertiary 
Geology of the Sergipe-Alagoas | 
Basin of Brazil, 486. 

British New Guinea, 251. 

Broderick, W., Notice of Death, 1038. | 

Brogniart and Diderlein on Ctenacan- | 
thina, Review, 149. 

Bronzite, 812. 

Brookite, 910. 

Bryan, O. N., Cretaceous of Maryland, 
713. 

Bucconidex, 873. 

Bucerotidz, 873. 

Bucholzite, Mar. 159. 

Bufo, Habits of, 795. 

Bufonide, 862. 

Bunodes teniatus, 451. 

Bunotheria, 875, 876. 
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Buprestidee of Staten Island, 459. 
Buprestis, 459. 

Burial Mounds, Thomas, 34. 

Burma and Manipur, Woodthorne, 431. 
Butterflies of Nebraska, 1024. 
Byssolite, 528. 


Meadow, 670. 
Cacoclasite, 722. 
Creciliidie, 862. 
Crelodon, 659. 
877. 
Crenotheriidie, 877. 
Cxnozoic, Feb. 168. 
Calamite, 528. 
Calcite, Mar. 158, 528, 
Californian Medusie, 591. 
Callianassa canaveri?t, 438. 
Calornel, 1091. 
Camarata, 153. 
Camarophoria, 988, 
Camelide, Mar. 119, 877. 
Camera Lucida, Thoma’s, 81, 
Camerella, 988. 
Carnivora, 875, 876. 
Campbell, J. T'., Crigin of the Loess, 787. 
Camptonite, 811. 
Cana! Across Schleswig, Mar. 143. 
Canaliculata, Feb. 153. 
Canidw, 876. 
Canis cancrivorus, Feb. 139. 
entrereanus, Feb. 140. 
vetulus, Feb. 140 
Capra, Mar. 126. 
hireus, Mar. 135. 
Capreoli, Mar. 132. 
Caprimulgidie, 873. 
Capt. Binger’s Journal, 253 
Carangidie, 860. 
Carboniferous Notes, 630. 
Carchariidiw, 855. 
Cardamine laciniata, 1079. 
multifida, 1079. 
Carettochelydide, 865. 
Caretochelys, 1017. 
Cariace, Mar. 131. 
Cariacus campestris, Feb. 147. 
ensifer, Feb. 168. 
Carimidie, 872. 
Carinifer, 978. 
Carollia brevicauda, Feb. 180. 
Carolina, Topography of, 572. 
Caryoderma, 662, 
Casuaridie, 870. 
Catalogue of Marsupialia and Mono 
tremata, Thomas, Feb. 152. 
of Precious and Ornamental Stones 
of N. America, exhibited at 
Paris Exposition by Tiffany & 
Co., 448. 
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Cathartidie, 872. 
Catobomba, 589%. 
Catodonta, 868 
Catostomidie, 858. 
Cat, Placenta of, 645. 
Cattle Pest, New, 584. 
Polled, 677. 
Caulodon precursor, 45. 
Causes of Configuration of Trees, 52. 
Causidie, 869. 
Causses of the South of France, 535. 
Cave-dwellers in Scandinavia, 80. 
Cavia aperea, Feb. 139. 
Cayuga Indian Relics, 401. 
Cebidie, 876. 
Cebus currhifer, Feb. 148. 
elegans, Feb. 148. 
Cecomorphie, 871, 872. 
Cell Division, 518. 
Centetidie, 876. 
Central Asia, 617. 
Nervous System 
Mar. 189. 
Centriscidiwe, 860. 
Centronella, 986. 
Cephalaspidie, 853. 
Cephalochorda, 850, 851. 
Cephalopoda, Arms of, 645 
Cephalorhynchus, 1098. 
Cephenomyia, 590. 
Ceratobatrachidie, 862. 
Ceratodontidie, 854 
Ceratops, 906. 
Cercoleptes caudivolvulus, Feb. 1438. 
Cercoleptidw, 876. 
Cercopithecus, $27. 
Cercopithecide, 876. 
Cereactis, 952. 
bahamensis, 451. 
Cerranthus borealis, 1100. 
1100. 
Certhiidw, 873. 
Cervalces, Mar. 132. 
americanus, Mar. 134. 
Cervi, Mar. 152. 
Cervidwe, 877, Mar. 127, 183. 
Cervulus, Mar. 132. 
Cervus canadensis, Mar. 115. 
elaphus, Mar. 135. 
rectus, 437, 
Cerussjte, 1093. 
Cestraciontidw, 854. 
Cetacea, 874, 876. 
Claws in, 923. 
Cetiosauridw, 864. 
Ceylon, A Naturalist’s Rambles in, 690. 
Chenomorphie, 871, 872. 
Cheetodontidie, 860. 
Cheetonotus, 915. 
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Cheetura, 9138. 
Chalcophora, 460. 
Chaleopyrite, 528, 818. 
Chalicotheridie, 876. 
Chalicotherium, 658. 
bilobatum, Mar. 151. 
Chalimus, 920. 
Chamwidve, 873. 
Chameleontidie, 867. 
Champsosauridie, 864. 
Change of an Epidolite, 441. 
Characinidie, 858. 
Charadriidze, $72. 
Chard, 669. 
Charignerie, B. du, Notice of Death of, 
749. 
Charinidie, &69. 
Cheloniidi, 865. 
Chelydidie, 865. 
Chelydra serpentina, 499. 
Chelyosoma, 853. 
Chemical Action of Certain Bacteria, 
Mar. 168. 
Chenille Stones, 946. 
Cherokee Language, 775. 
Chicago Academy of 
Chimeeridze, $54. 
Chiodecton nigrocinctum, 3. 
Chirocentridie, 858. 
Chirogidw, 874. 
Chiromantis guineénsis, 3885. 
Chiroptera, 875, 876. 
Chirotidx, 868. 
Chiromyid, 876. 
Chironectes memina, Feb. 1380. 
Chionidve, 872. 
Chlamydotherium, 658, 662. 
Chlorite, 1008. 
Chlorophyllace:e, 2. 
Chondrostei, 856. 
Chondrotus, Larva of, 794. 
Chonetes, 989. 
Choristodera, 864. 
Chorophilus, Life History of, 770. 
Chrome Tourmalin, 722. 
Chrysobothris azurea, 460. 
femorata, 460. 
Chrysochlorid, 876. 
Cichlid, 860. 
Ciconiidie, 872. 
Cinclid, 873. 
Cinosternidie, 865. 
Cionodon, 904. 
Circulars from Marine Biological Labor- 
atory, Feb. 188. 
Cirsium, 670. 
Citation of Authorities, Mar. 161. 
City of Wazan, Mar. 146. 
Cladistia, 856. 
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Cladosporium carpophilum, Mar. 166. 
cucumerinum, Mar. 166. 
Cladodontidz, 854. 
Clarke, The Eyes of Trilobites, Feb. 181. 
X. Y., Notice of Death of, 749. 
Clark University, 750. 
Classification of the Lamellibranchs, 
1096. 
Classification of the Crinoidea, Feb. 153. 
Clavellinide, 851. 
Claviceps purpurea, Mar. 165. 
Claws in Sirenia and Cetacea, 923. 
Clays, Origin of, 1006. 
Clepsydropidie, 866. 
Clevelandia, 916, 918. 
Clintonite, 908. 
Clupea mirabilis, Mar. 108. 
Clupeidie, 858. 
Coassus, Mar. 182. 
Coassus rufus, Feb. 148. 
simplicicornis, Feb. 148. 
Cobitide, 858. 
Coccoloba, 943. 
Coccosteidx, 856. 
Coccygomorphe, 871, 873. 
Cochliodontide, 854. 
Celogenys paca, Feb. 138. 
Coelospira, 987. 
Ceeluride, 864. 
Coleoptera. 270. 
Coleopterous Larv:e and Their Relations 
to Adults, 454. 
Coliidx, 873. 
Colingide, 873. 
Colioidei, 871, 873. 
Collecting and Study of Willows, 1094. 
Collema, 2. 
Collema glaucescens, 4. 
Colocephali, 858. 
Coloring Matter, Animal, 1014. 
Colostethidx, 862. 
Colpidium colpoda, 279. 
Columbidz, 869, 873. 
Columbite, 723. 
Colymbide, 872. 
Comstock’s Entomology, 35. 
On Preventing the Ravages of Wire 
Worms, 61. 
Confinis, 4. 
Congo Free State, Boundaries of, 616. 
Congress of Zoologista, 282. 
Congride, 858. 
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Connections of Membranous Labyrii 
69. 


Conopophagid, 873. 

Contributions to the Knowledge of the 
Genus Branchipus, 0. P. and W. 
P. P. Hay, Feb. 97. 
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Cooke Herbarium, 728. 
Cope, Artiodactyla, Mar. 111. 
Batrachia of North America, Re- 
view of, 793. 
Dinosauria of the Laramie, 904. 
Edentata of North America, 657. 
Marsh on Cretaceous Mammalia, 
490. 
Mechanical Origin of the Hard 
Parts of the Mammalia, 71. 
A New Genus of Triassic Dinosau- 
ria, 626. 
On Inheritance in Evolution, 1058. 
On the Mammalia Obtained by the 
Naturalist Exploring Expeditioa 
to Southern Brazil, Feb. 128. 
Review of Brogniart and Diderlein 
on Xenacanthina, Mar. 149. 
Review of Credner on | Palivohat- 
teria, Mar. 148. 
Review of Dr. Lydekker’s Cata- 
logue of Fossil Reptilia and Bac- 
trachia of the British Museum, 
Pt. I., 34. 
Species of Plioparchus from Ore- 
gon, 625. 
Storms on the Adhesive 
Echenesis, 254. 
Synopsis of the Families ef Verte- 
brata, 49. 
The Horned Dinosauria of the Lara- 
mie, 715. 
Pohlig on Elephas antiquus, 712. 
The Proboscidia, 191. 
The Silver Lake of Oregon and its 
Region, 970. 
Vertebrata of Swift Current River, 
No. III., 628. 
Cophylid, 262. 
Copiapite, 813, 526. 
Copley Medal Awarded to Prof. Huxley, 
88. 
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Copper Pseudomorph, 910. 
Coquimbite, 526, 813. 
Coraciidw, 873. 

Coral, Brain, 946. 
Chenille, 946. 
Distribution of, 782. 
Islands, 954. 

Lancet, 947. 
Propeller, 946. 

«* Reefs, 944, 
Condylarthra, 876. 
Coelophysis, 526. 
Coelurus, 626. 

Corner of Brittany, Feb. 95. 

Corn Root Louse, 1105. 

Carpus of Mammals, 919. 

Corsican Railways, 804. 

Corundum, 1092, 
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Corvide, 873. 

Cosmopolitan Flies, 586. 

Cosorycinw, Mar. 132. 

Cosoryx, Mar. 125, 127. 

JSurcatus, Mar. 116, 114. 
necatus, Mar. 129. 
ramosus, Mar. 129. 

Cossus robinie, 1107. 

Cottide, 860. 

Cotylosauria, 866. 

Coryphodontide, 877. 

Course of Mineralogy for Young Peo- 
ple, Mar. 160. 

Crab, Land, 47. 

Cracidie, 873. 

Crangon, Ontogeny of, 787. 

Crania, 985. 

Craniomi, 860. 

Credner on Palwohatteria, reviewed, 
Kk. D. Cope, Mar. 148. 

Creodonta, 876. 

Cretaceous Region 
France, 45. 

Cretaceous of Maryland, 713. 

Cricetus, 4, Feb. 185. 

Cricotidie, 861. 

Crime and Poverty, Feb. 151. 

Criminals, Devices of, in India, 1031. 

Critique of ‘* Botany for Academies and 
Colleges,” Bessey, 55. 

Crocodilia, $68, 

Crocuta maculata, Mar. 135. 

Croll on Misconceptions Regarding the 
Evidence of Former Glacial Peri- | 
ods, Mar. 150. | 

Crossopterygia, 855, 856. 

Crosby's “ Table for the Determination 
of Common Minerals, 50. 

Crotalidiwe, 869. 

Crypturida, 870. 

Cryptobranchus, Skeleton of, 7938. 

Cryptochidse, 861. 

Cryptochilum nigricans, 279. 

Cryptodira, 565. 

Cry ptodrilus, 268. 

Cryptonella, 986. 

Cryptoproctidie, 876. 

Crypturi, 870. 

Crystallization in Rock Magnias, 718. 

Crystallographie, 1001. 

Crystals of Silicates in Lava Streams, 
524. 

Cuculicidie, 873. 

Cucumaria mosterensis, 1100. 

Cucumis, 671. 

Cucurbitale perennis, Feb. 175. 

Culture of Infusoria, 277. 

Cupsite, 1093. 

Cuterebra, 590. | 

Cuvier Prize to Prof. Leidy, 89. 
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Cyanite, 910. 
Cyathophyllide, 1084. 
Cyclopteridie, 86 
Cygaus, 978. 
Cymbuliopsis calceola, 500. 
Cynictidw, 876. 
Cynocephalus, 486. 
Cynoglossum officinale, 581. 
Cy psvelidw, 873. 
Cyprinidv, 858. 
Cyprinodontidie, 858. 
Cyrtia, 992. 

Cyrtina, 992. 
Cystignathide, 862. 


PACtYLoMys AMBLYONYX, Feb. 
136. 
Dactylopteridw, 860. 
Deedicurus, 663. 
Dahllite, 261. 
Dama, Mar. 1382. 
Damp Chambers, 277. 
Daubentonioidea, 876. 
Danenhour, F. H., Birds Killed by Elec- 
tric Lights in Philadelphia, 823. 
Dapediidw, 858. 
Darwin, Reader in Botany in Cambridge, 
89. 
Das Mineralreich, 50. 
Dasyatis, 913. 
Dasy podidw, 658, 876. 
Dasyprocta aurea, Feb. 128, 
azarx, Feb. 138. 
Dasypus sexcinetus, Feb. 134. 
Dasyuridie, 876. 
Davidson’s Monograph of Recent Bra- 
chiopoda, 435. 
Davis, W. M., Methods and Models in 
Geographic Teaching, 566. 
Song of the Singing Mouse, 481. 
Days and Nights by the Sea, Herrick, 
Diadectidie, 866. 
Death of G. Bellonci, 
G. Johann Kriesch, 89. 
Dr. J. Worm-Miiller, 1110. 
Dr. Pagenstecher, 462. 
M. G. Meninghini, 462. 
Mr. 8. Elliott Lovell, 549. 
Prof. T. Kjerulf, 89. 
S. P. Fowler, 88. 
Wassili Uljanin, 1110. 
Deer of Central America, James, 59. 
Delamination, 760. 
Delphinapterus, 1098. 
leucas, 1099. 
Delphinidie, 876. 
Delphinus, 1098. 
delphis, 1099. 
Dermatemydidie, 865. 
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Dermochelydz, 865. 

Demonstration of the Tonoplast, 519. 

Dendraspidid, 869. 

Dendrobatidie, 862. 

Dendrophryniscide. 862. 

D’ Entrecasteaux Islands, 807. 

Dercetidie, 860. 

Description of a Supposed New Species 
of Branchipus, B. gelidus, Feb.93. 

Desmodontidie, 876. 

Desmognathie, 871, 862. 

Development and First Traces of the 
Anterior Roots of the Spinal 
Nerves in Selachians, Mar. 172. 

Development of California Food Fishes 
EKigenmann, Mar. 107. 

Development of the Theories of Crystal 
Structure, H. A. Miers, 221. 

Devices of Criminals in India, 1031. 

Devonian Corals, 710. 

Diadema, 947. 

Diamond, 814. 

Dibelodon, 198. 

shepardi, 204. 

Dichobuniide, 877. 

Dichodon cuspidatus, Mar. 119. 

Dichodontidze, Mar. 118, 877. 

Dichogaster, 733. 

Diclonius, 904, 905. 

Dicotyles angulatus, Mar. 134. 

labiatus, Feb. 146. 
nasutus, Mar. 184. 
serus, Mar. 134. 

tajassu, Feb. 146. 

Dicrocerus, Mar. 125, 127. 

Dicynodontide, 866. 

Didelphia, 874. 

Didelphid, 876. 

Didelphys marsupialis, 129. 

aurita, Feb. 129. 
azare, Feb. 129. 

Didide, 873. 

Didemnidie, 851. 

Differentiator for Microscopy, 745. 

Difficulties of the Deutch Ostrafrikan- 
ische Gesellschaft, 433. 

Dikellocephalus, 1087. 

Dinichthyidie, 856. 

Dinobolus, 985. 

Dinocerata, 877. 

Dinornithide, 870. 

Dinosauria, 863, 864. 

of the Laramie, 715, 904. 

Dinotheriidx, 192, 877. 

Dinotheum, 198, 486. 

Dipurena, 595. 

Diplarthra, 875, 877. 

Diploglossa, 867. 

Diplorhina, 853. 
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Diploria, 946. 

Diplotrypa, 1083. 

Dipnoi, 853, 854. 

Dip of Strata Changing, 629. 

Diprotodontia, 876. 

Diptera, 270. 

Dipteridw, 854. 

Diodomus, 660. 

Diodontidwe, 860. 

Dioptase, 527. 

Diprotodontidie, 876. 

Dirochelys reticularia, 1099. 

Discina, 983. 

Discinisca, 983. 

Discocephali, 859, 860. 

Discovery of the Ancient Course of the 
St. Lawrence River, 491. 

of the Outlet of Huron-Michigan- 

Superior Lake into Lake Ontario 
by the Trent Valley, 493. 

Discoglossidw, 

Diseases, Classification of, 955. 

Distegi, 860. 

Distribution of Corals, 732. 

Distribution of Kansas Fungi, 266. 

Ditrema jacksoni, Mar. 108. 

Divergent Evolution, Rev. J. Gulick, 
281. 

Docopteri, 859, 860. 

Dodd, Bacteria of Snow, Mar. 166. 

Doliolidx, 851. 

Dolphins, 1098. 

Dorcatherium, Mar. 121, 122. 

Dorypteridw, 860. , 

Dr. Drasch, Prof. of Histology, 1110. 

Dr. G. F. Gade, Demonstrator of Micro- 
scopy, 1110. 

Dr. G. Ruge, Prof. of Anatomy at Am- 
sterdam, 88. 

Dromadidw, 872. 

Dromieidie, 870. 

Dromwognathie, 870. 

Dromopappi, 869. 

Dromatheriidie, 874. 

Ductus Endolymphaticus, 69. 

Dumble, State Geologist of Texas, 89. 

Duplicidentata, 876. 

Dumortierite, 261. 

Dynamical Metamorphism, 720. 

Dyscophidie, 862. 

Dysganus, 904. 


ARTH WORMS, 733. 
Earth Worms, Effect of Rain on, 
687. 
farth Worm Studies, Beddard, Feb. 182. 
Eastern Border Area, 229. 
Continental Area, 229. 
Easter Island, Ethnology of, 877. 
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Eatonia, 987. 
Eau de Javelle in Cleaning Frogs’ 
Eggs, 745. 

Echineidw, 860. 

Echidnidie, 874. 

Echinocardium, 761. 

Echinoderms, 61, 267. 

Echinoderms, Embryology of, 642. 
Homologies of, 913. 

Echinoids, Excavations of, 728. 

Ectoganidie, 876. 

Edentata, 875, 876. 
of America, 657. 

Effect of Rain on Earth Worms, 687. 
Carbon Dioxide on Bacteria, 726. 
Stimulating Nerve Cells, 274. 

Eichwaldia, 987. 

Eigenmann, C. H., Development of Mi- 

crometrus, a Viviparous Surf- 
fish, 923. 

On the Development of California 
Food Fishes, Mar. 107. 

On the Genus Clevelandia, 916. 

Egg-shell, Origin of, 929. 

Eggs of Petromyzon, Mar. 188. 

Elaeolite, 906. 

Elaphodus, Mar. 

Elaphurus, Mar. 

Elapidie, 869. 

Elasmobranchii, 853, 854. 

Electric Lights and Birds, 823. 

Elephantidee, 1%2, 877. 

Elephant Tracks in Mt. Kibo, 251. 

Elephas, 198, 978. 
antiquus, Feb. 168, 486, 712. 
columbi, 207. 
meridionalis, 436, 
primigenius, Feb. 164, 207, 486. 

Elopidie, 858. 

Elotherium, 629. 
mortoni, Mar. 155. 

Imballonuridie, 876. 

Embiotocidie, 860. 

Embolomeri, 861. 

Emmenodon, 198. 

Emys blandingii, 1097. 
europea, 1099. 
orbicularis, 1099. 

Enchelycephali, 858. 

Endocarpon pusillum, 4. 

Endothiodontidie, 866. 

Engineering Works in Europe, Mar. 

Engystomidie, 862. 

Enoploclytia leachii, Feb. 154. 

Enteropneusta, 850, 851. 

Entomology, Comstock’s, 365. 
in Illinois, 1104. 

Epanodontia, 868, 869. 

Ephebe, 2. 
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Ephippus nicolosi, 438. 
Epidote, 814. 
Epidote and Allanite, 721, 
Epilasmia, 860. 
Epipaschiinse of North America, 454. 
Epitrichium in Man, 920. 
Equide, 877. 
Equus, 978. 
asinus, 486. 
excelsus, Feb. 164. 
Erie the Youngest of all 
Lakes, 491, 
Erinaceide, 876. 
Kristalis, 589. 
Eruptive Rock near Trevalya, 439. 
Rocks, Bertrand, 43. 
Eryopidie, 861. 
Erythrite, 528. 
Eschatiidw, 877, Mar. 119. 
Eschatius, 978. 
conidens, Feb. 164. 
Esthonychidwe, 876. 
Esocidie, 858. 
Establishment and Dismemberment of 
Lake Warren, 493. 
Etched Figures, 441. 
Ethnology of Easter Island, 877. 
Eublepharidw, 868. 
Eucrotaphus pacificus Mar. 135. 
Eurhipidure, 869. 
Euornithes, 870, 871. 
Eurylaimoidei, 873. 
Eurypharyngidie, 858. 
Eurypharynx pelecanoides, 554. 
Eurypygidie, 872, 
Eurystomata, 868. 
Eurytheriidie, 877. 
Euryurus, 663. 
Enstatite gabbro, 812. 
Eusuchia, 864. 
Eutatus, 663. 
Eutheria, 874. 
Evans, Among the Ancient Glaciers of 
North Wales, 8. 
Evidence of Transmission of Acquired 
Characters, 561. 
Evolution, Evidence of, 561. 
Lectures, Feb. 189. 
Examination of Fossil Plants at Rome, 
438. 
Excavations of Urchins, 728. 
Exogyra texana, Feb. 168. 
Excursion to Cheng-Tung, 433. 
Expenses of the Congo Free State, Mar. 
147. 
Explorations in Jutland, 80. 
in the Bermudas, 244. 
Exploring Party, 1110. 
Exports from Spain, 41. 
Extra Ovarian Ova, 827. 
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Eyerman’s Pamphlet on New Minerals | 
in Pennsylvania, 443. | 
Eyes of Trilobites, Clarke, Feb. 181. 


ALCONIDA, 872. 
Families of Vertebrates, 849. 

Faune du Calcaire d’ Erbray, by Barrois, | 
435. 

Fauna of 
1096. 

Feldspar, 527. 

Feldspatic Basalts, 46. 

Felide, 876. 

Felis braccata, Feb. 144. 

geoffroyi, Feb. 144. 
jaguarondi, Feb. 144. 
pardalis, Feb. 144. 

Feresa, 1078. 

Ferree, Sociological infiuences, 24. 

Ferronatrite, 813. 

Fewkes, A Corner of Brittany, Feb. 95. 

Across the Santa Barbara Channel, | 
211, 387. 

Excavating Habits of Our Common | 
Sea-Urchins, 728. | 

On a Few California Meduse, 591. 

Physalia in the Bay of Fundy, 821. 

Fibrolite, 908. 

Firmisternia, 862. 

Fire Opal, 813. 

First Report of Progress of the Geolog- 
ical and Mineralogical Survey of 
Texas, Mar. 160. 

Fishes, J. F. James, 61. 

Pelagic, 826. 
Reproduction of, 1015. 

Fish Otoliths of the Southern Old- 
Tertiary, Meyer, 43. 

Fissipedia, 876. 

Fistulariidie, 860. 

Flies, Cosmopolitan, 586. 

Flint, C. L., Notice of Death of, 748. 

Flora of Madagascar, 437, 723. 

Nebraska, 633. 
the Upper Niobrara, Bessey, 5387. 

Flower Emblem, 484. 

Fluorite, 813, 1092. 

Fly, Horn, 585. 

Fontana’s Explorations in Patagonia, 
433. 

Food of the Owls, W. S. Strode, 17. 

Food Yolk, Acquisition and Loss of, | 
928. 

Forbes, Note on Chinch Bug Diseases, | 
68. 

Forestry Exhibition at Vienna, 751. 

Forgeries of Palwolithic Implements in | 
Europe, 79. 

Formica fusca, 452. 

sanguinea, 451. 


the Mississippi Bottoms, | 
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Fortifications in Belgium, Mar. 148. 
Formicariidie, 873. 
Fossil Cockroaches. 462. 
Leaf Impressions, 459. 
From Fossil Lake, Oregon, 980. 
Plants, 809. 
Fragosa peregrina, Feb. 160. 
France, Soil of, 619. 
Fraxinus viridis, 587. 
Fregatidw, 872. 
Fresh-water Alge of Nebraska, 1011. 
Fringillidie, 873. 
Fritsch and Kafka’s Crustacea of the 
Bohemian Cretaceous, Feb. 154. 
Tritylodontidi, 874. 
Frogs Eating Snakes, Roberts, 74. 
Eggs, Preparation of, 745. 
Fuchsite, 722. 
Fulgurite Glass, 525. 
Fultz, Birds of lowa, Mar. 139. 
Functions of the Cochlea, 69. 
Fungi, Life History of, 732. 
Fungi of Silesia, 1000. 
Frugivora, 876. 


ADIDA, 860. 
Gadinolite, 722. 
Gadow om Auditory Bones, 636. 
Galaxiidie, 858. 
Galeodes, 920. 
araneoides, 500. 
Galeopithecidw, 876. 
Galera barbara, Feb. 141. 
Galictis vittata, Feb. 140. 
Gallinw, 871, 873. 
Galmite, 7238. 
Ganocephali, 861. 
Garden Vegetables, History of, 665. 
Garman, H., Phenyl Alcohol as a Pre- 
servative for Growths of Bacteria 
on Agar-Agar, 725. 
Garnets, 527. 

Gaseous Exchange in the Lungs, 275. 
Gaskell’s Work of ‘ Peripheral Nerves,” 
reviewed by L. Goff, 508. 

Gasterosteidw, 860. 

Gastornithes, 870. 

Gastornithide, 870. 

Gastrechmia, 

Gastrotricha, 912. 

Gatchet, A. S., Valentine on the Por- 
tuguese Discovery of Yucatan, 
999. 

Gaudry, Surles Dimensions Gigantesques 
de Quelques Mammiferes Fossiles, 
435. 

Gecarcinus, 947. 

Geccovarani, 867, 868. 

Gelocus, Mar. 122. 

Gemmaria isolata, 451. 
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General Preliminary Description of the 
Devonian Rocks of lowa, which 
constitute a typical section of the 
Devonian formation of the in- 
terior continental area of North 
America, C. L. Webster, 229. 

Generic and Specific Names too Nearly | 
Alike, Pound, Mar. 163. 

Geography, Teaching of, 566. 

Geological Works in Spain, Mar. 143. 

Geology of Borneo, 810. 

of Russia, 805. 
of Tasmania, 810. 

Gerreidie, 860. 

Gerrhosauride, 868, 

Gigantic Land Tortoises of the Gala- | 
pagos Islands, Baur, 1039. 

Gill, T., Halosauroid Fishes the Type of | 
a Special Order, 1015. 

Notacanthid Fishes Representative 
of a Peculiar Order, 1016. 

Gillichthys, 916, 918. 

Ginglymodi, 857, 858. 

Giraffide, Mar. 123. 

Girdles, Ontogeny of, 914. 

Glacial Phenomena of Indiana and I)li- 
nois, 8O8. 

Glaciers, Selkirk, 900. 

Glanencheli, 857, 

Glareolidw, 872. 

Glaserite, 814. 

Glires, 875, 876. 

‘““Globe’”’ for Paris Exhibition, 250. 

Globiocepbalus, 1098 

brachypterus, 1099. 
melas, 1099, 
scammoni, 1009. 

Glycimeris, 65. 

Glyptea bohemica, Feb. 184. 

Glyptodon, 663. 

Gly ptodontide, 658, 876. 

Gneiss, 46. 

Gneisses and Sedimentary 
Brazil, Mar. 156. 

Gobiids, 860. 

Gobiosoma, 917. 

Gobius, 918. 

Goff’s Review of Gaskell’s Work on 
Peripheral Nerves, 508. 

Gold, Crystals of, 909. 

in Alaska, Conditions of, 721. 

Goniatites, Feb. 117. 

Goniopholidw, 864. 

Goniopholis undidens, 45. 

Gonorhynchidie, 858. 

Gorgonids, 945. 

Gossea, 913. 

Grallw, 871, 872. 

Grampus, 1098. 

griseus, 1099. 


Rocks in 
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Gran Chaco, 799. 
Grasshopper Reasoning, 73. 

Gratacap, Relation Between the Growth 
and Form of Leaves, 458. 
Greenman, Placentation of the Cat, 645. 

Gregarinida, 919. 
Gruidie, 872. 
Gymnarchidx, 858. 
Gymnotide, 858. 
Gypidula, 989. 

Gry potherium, 659. 
Gypsum, 628. 
Gyrolite, 814. 


ABITAT of 
Cope, 1100. 
Hadrosaurus, 904. 
Haeckel’s Report on the Siphonophorz 

Collected by H. M. 8. Challen- 
ger, 425. 
Hematobia serrata, 585. 
Halecomorphi, 857, 858. 
Halicoridw, 876, 
Haliotis, 214. 
Halitheriidie, 876. 
Halosauroid Fishes, 1015. 
Halotrichite, 526. 
Hanksite, 48, Mar. 160. 
Hauyne, 906. 
Hapalidee, 876. 
Haplacodon augustigenis, Mar. 153. 
Haplistia, 856. 
Haplodoci, 860. 
Haplomi, 857, 858. 

Hargitt, Interesting Cases 
Variation, 449. 
Hatching of the Eggs of B. vernalis kept 
in Dried Mud, Feb. 91. 

Hay, Contribution to the Knowledge of 

the Genus Branchipus, Feb. 91. 
Notes on the Habits of Some Am- 
blystomas, 602. 
Notes on the Life History of Cho- 
rophilus triseriatus, 770. 
Hayden Gold Medal, 1109. 
Heart of Lacerta, 921. 
of Snake, Physiology of, 650. 
Sounds, 648. 
Heliornithidw, 872. 
Helminthophya, 841. 
Helodermide, 867. 
Hermaphoditism of Myxine, 822. 
Hematite Pseudomorphs, 910. 
Hemibranchii, 859, 860. 
Hemipsalodon grandis, Mar. 157. 
Hemiptera, 270. 
Hemiptera, Abdominal Appendages,645. 
Hemisidee, 862. 
Hensoldt, H., A Naturalist’s Rambles in 
Ceylon, 690. 


Nantusia riversiana, 


of Color 
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Hepialus argenteomaculatus, 1107. 
Herbarium Notes, Alphabetical Ar- | 
rangement, Feb. 177. 
of M. C. Cooke, 723. 
Herodii, 871, 872. 
Herrick, Daysand Nights by the Sea, 406. 
Walks Under the Sea by a Coral | 
Strand, 941. | 
Hesperornithid: ev, 869. 
Hesperomys, 483. 
Hessian Fly, 454. 
Heterognathidx, 860. 
Heteromi, 1016. 
Heterosomata, 859, 860. 
Heterospondyli, 871, 873. 
Hterotidw, 858. 
Hicoria alba, 459. 
Hill, Extract, Feb. 168, 169. 
Hippocampid, 860. 
Hippoma, 951. 
877. 
Hirundinidx, 873. 
History of Garden Vegetables, 665. 
Hog Cholera, 892. 
Fish, 945. 
Holland, Arboreal Tadpoles, 383. 
Holmgren, A. E., Notice of Death, 1038. | 
Holocephali, 853, 854. 
Holomeniscus, 978 
hesternus, Feb. 
Holoptychiidw, 856. 
Holopus, Feb. 153. 
Holostomi, 858. 
Homeyer, E. F. 
1034. 
Hominid, 876. 
Homeeosauridie, 866. 
Hoplophorus, 663. 
Hornblende, 907. 
and Biotite, Mar. 158. 
Peridotite, Mar. 157. 
Hornblende Schists and Graunlites of | 
the Liaard, 1089. 
Horned Dinosauria, 715. 
Horn Fly, 585. 
Hot Water and Minerals, 906. 
Hough, W., Archeology and Ethnology | 
of Easter Island, 877. 
Human Embryology, 555. 
Huronian Rocks, Mar. 158. 
Hyacinth Quartz, 814. 
Hyena crocuta, 486. 
Hywnodontidx, 876. 
Hyzenide, 876. 
Hydrichthys, 732. 
Hydrochoerus capybara, Feb. 139. 
Hydromedusa, 393. 
Hydrophidie, 869. 
Hydropotes, Mar. 132. 
Hygiene, 727. 
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von, Notice of Death 
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Hyla, Notes of, 796. 

Hylide, 862. 

Hylonomidie, 861. 

Hymenoptera, 270. 

Hynobiidie, 862. 

Hyocrinus, Feb. 153. 

Hyodontidie, 858. 

Hyperoarti, 853. 

Hyperotreti, 853. 

Hypertraugulus, Mar. 121, 122. 
calearatus, Mar. 122, Mar. 136. 
transversus, Mar. 154. 

Hypheothriz laminosa, 897, 399. 

Hypisodus minimus, Mar. 122. 

Hypostomus, 427. 

Hyracidie, 876. 

Hyracodontidie, 877. 

Hyracoidea, 876. 

Hyracotherium, 563. 

Hystricidw, 876. 

872. 

Ice Crystals, 525. 

Ichthydium, 913. 

Ichthyocephali, 858. 

Ichthyophis glutinosus, 1098. 

Ichthyopterygia, 865, 864. 

Ichthyornithidie, 873. 

Ichthyosaurid:e, 864. 

Ichthyotomi, 854. 

Icteridx, 873. 

Iguanodon prestvichii, 45. 

Iguania, 867. 

Iguanidie, 867. 

Iguanodontidiw, 864. 

Illinois, Glacial Phenomena of, 808. 

Innervation of Blood Vessels of Kidney, 

649. 

Impennes, 870. 

Impulse, Voluntary, 831. 

Inadunota, Feb. 153. 

Indiana, Glacial Phenomena of, 808. 

Indicatoridie, 873. 

Indian Cemeteries 

186. 
Infection of the Barberry, 264 
Inhibition in Mammalian Heart, Mc- 

William, Mar. 173. 

Voluntary, 831. 

Inoceramus subquadratus, Feb. 169. 

Insect Trap Used With Electric Light, 

McNeill, 268. 

Insectivora, 876. 

Instinct in Toads, 1032. 

Interesting Cases of Color Variation, 

Hargitt, 449. 

Mammals, 59. 

Interior Continental Area, 

Intermediate Pliocene Fauna, E. D. 

Cope, 253. 
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International Congress of New York, 
1888, 80. 

Congress of Prehistoric 

pology at Paris, 1889, 79. 

Iowa, Makoqueta Shales of, 810. 

Mounds, 650. 

Topographic Types of, 808. 
Ipomeea leptophylla, Feb. 176. 
Island Reunion, 252. 
Isospondyli, 857, 858. 

Ithaca, N. Y., 

188. 


ADE inthe Alps, Mar. 158. 
Jadeite, $14. 
vames, Aster shortii, 52. 


Causes of Configuration of Trees, 52. | 


Deer of Central America, 89. 
Fishes, 61. 
Human Parasite, 65. 
New Spermophilus, 59. 
On Variation: With Special Refer- 
ence to Certain Paleozoic Genera, 
1071. 
Review of Fortuitous in 
torium, 51. 
Japan, Statistics, 40. 
Johnson, Micro-organisms and Diges- 
tion, Mar. 176. 
Jordan, Chemical Action 
Bacteria, Mar. 168. 
Effect of CO? on Bacteria, 726. 
Study of Rigor Mortis, 70. 
Journal of Morphology, 462. 
Juglans cathartiea, 551. 


AINITE, 814. 
Kalmia latifolia, 484. 
Kaolin, 911. 
Karyokinesis, 827. 
of the Ovum, 465. 

Ke Archipelago, 430. 

Kellermann and Swingle’s 
Fungi, 538, 

Kent Scientific Institute, Grand Rapids, 
Mich., 546. 

Kersantite, 1005. 

Keyes, Solenicus, its Generic Characters 
and Relations, 420. 

Kidney, Innervation of Blood Vessels 
of, 649. 

Kopias Lee Herr Supau, 250. 

Krakatoa, 494. 

Kriesch, J., Notice of Death of, 749. 

Krihnkite, 262. 

Kutorgina, 984. 


ABRE'S Travels, 801. 
Labridie, 860. 
Labyrinthici, 860. 
Labyrinthodontia, 861. 


Eupa- 


of Certain 


Kansas 


Anthro- | 


Geological Society, Feb. | 


Lhdex. 


Lacerta, 475. 
Lacerta, Heart of, 921. 
Lacertidie, 868. 
Lacertilia, 866. 
Laestadia bidwillit, Mar. 165. 
Lagenorhynchus, 1098. 
acutus, 1099. 
albirostris, 1099, 1101. 
obliquidens, 1099. 
thicolea, 1099. 
Lambdotheriidie, 877. 
Lamnide, 855, 873. 
Lancet Coral, 947. 
Land Crab, 947. 
Lang’s Comparative Anatomy, Mar. 138. 
Lansfordite, 261. 
Laramie, Dinosaurs of, 904, 715. 
Laridiw, 872. 
Lariosauridiwe, 866. 
Larval Amphiuma, 927. 
Lathyrus maritimus, 552. 
Latrodectus, 500. 
Lead, Crystals of, 910. 
Lemuridie, 876. 
Lepidoderma, 913. 
Lepidodendron, 233. 
Lepidogobius, 918. 
Lepidolite, 908. 
Lepidoptera, 270. 
of Nebraska, 1024. 
Lepidosirenidie, 854. 
Lepidosteidxe, 858. 
Lepidosteus, Development of, 1018. 
Lepidotidie, 858. 
Leporidie, 876. 
Leptictidie, 876. 
Leptobolus, 984. 
Leptocardii, 852. 
Leptoceelia, 986. 
Leptoglossa, 867, 868. 
Leptomeryx, Mar. 122. 
esulcatus, Mar. 154. 
evansi, Mar. 122. 
mammifer, Mar. 154. 
semicinctus, Mar. 154. 
Leptotrangulus, Mar. 11%. 
Lepus brasiliensis, Feb. 139. 
Mineraux des Roches,” 442. 
Lestodon, 660. 
Leucite, 906. 
Rock, 811. 
Leucocytes, 820. 
Lewis, T. H., Sculptured Rocks at Trem- 
peleau, Wisconsin, 782. 
Liberta, 460. 
Library at Wood’s Holl, 461. 
Lichina pygmea, 4. 
Ligusticum, 667. 
Lima Bean, 665. 
Limburgite, 46. 
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Limits of Venezula and Brazil, Stradelli, 


Limonite pseudomorphs, 909. 
Linguatulina, 920. 
Lingula, 
Lingulella, 982. 
Lingulepis, 982. 
Liotrichidx, 873. 
Liriodendron tulipifera, 484. 
Lithomarge, 813. 
Lizards and Selachians, Homologies of, 
921. 

Llamas, Fossil, 978. 
Lockwood, Unseasonable Visitors, 499. 
Locusts of the Old World, 734. 
Loess of Asia, 618. 

Origin of, 785. 
Loligo pealei, 500. 
Lollingite, 1008. 
Lomechusa strumosa, 1101. 
Lophiid, 860. 
Lophiodontid, 877. 
Lophiomeryx, Mar. 121, 122. 
Lophobranchii, 859, 860. 
Loricaria, 427. 
Louisade Archipelago, 807. 
Lucilia, 587. 
Lutodiridze, 858. 
Lutra platensis, Feb. 141. 
Lovage, 667. 
Lydekker’s Fauna of the Karnul Caves, 

486. 

Lyomeri, 858. 
Lyopomi, 1016. 
Lysopteri, 857, 858. 


MACGEEA, 710. 
Machimosaurus interruptus, 45. 
Macraucheniide, 876. 
Macraster texanus, Feb. 168. 
Macrocheilus, 421. 
hallanus, 420. 
ponderosus, Feb. 112, 820. 
Macropidie, 876. 
Macroscelid, 876. 
Macrosemiide, 858. 
Macrotherium, 658. 
Macruride, 860. 
Madagascar, Flora of, 723. 
Madrepora, 946. 
Magnetite, 1092. 
Makoqueta Shales, 810. 
Mallow, 668. 
Malva, 668. 
Mammalia, 852, 873. 
Mammalian Carpus, 919. 
Mammalia, Segmentation of Ovum, 753. 
Obtained by the Naturalist Explor- 
ing Expedition to Southern Brazil, | 
E. D. Cope, Feb., 128. | 
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Mammals, Sixth Toe in, 1019. 
Mammoth Cave, 809. 
Manatid:e, 876. 
Manchester Ship Canal, 41. 
Man, Epitrichium of, 920. 
Manganite, 527. 
Mangold, 669. 
Manganese Ore, 910. 
Manicina, 947. 
areolata, 451. 
Manidex, 657, 876. 
Manis, 658. 
gigantea, 486. 
Manual of Conchology, 89. 
Marine Biological Laboratory, 1037. 
Forms Bahamas, 501. 
Marsh on Cretaceous Mammalia, E. 
Cope, 490. 
Marsipobranchii, 852, 858. 
Marsupialia, 874, 876. 
Horny Teeth in, 916. 
Martinia, 992. 
Martynia, 670. 
Maryland, Cretaceous of, 713. 
Mastacembelidie, 860. 
Mastodon, 198. 
americanus, 206, 436. 
mirificus, 206. 
Maturation and Fertilization of the Egg 
of Petromyzon planeri. Mar. 178. 
Mayer, H. A., Notice of Veath of, 748. 
Mazapilite, 814. 
McNeill, Insect Trap to be Used with 
Electric Light, 268. 
MeWilliam, Jnhibition in Mammalian 
Heart, Mar. 173. 
Meadow Cabbage, 670. 
Meandrina, 946. 
Measurement of Man’s Reason, 518. 
Mechanical Origin of the Hard Parts of 
the Mammalia, E. D. Cope, 71. 
Medlicottia copei, Feb. 117, 118. 
Medullary Canal, Evolution of, 1019. 
Medusie, Californian, 591. 
Meekella, 


- Meek, 8S. E., Note on Ammocates bran- 


chialis, 640. 
Meeting of A. Physiological Society, 
Mar. 174. 
British A. for Ad. Sciences, 282. 
Natural Science Association of Sta- 
ten Island, 88, 457. 
U.S. National Academy of Acad- 
emy of Sciences, 244. 
Megalosauride, 864. 
Megalonyx, 436, 660. 
Megalosaurus insignis, 45. 
Meganteris, 986. 
Megapodide, 873. 
Megatheridie, 658, 876. 
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Megatherium, 660. 
Melampyrum pratense, 452. 
Melanophlogite, 262. 
Melaphyre, 1005. 
Meliphagide, 873. 
Melon, 71. 
Meneghini, G., Notice of Death of, 749. | 
Meniscotheriidwe, 876. 
Menodontide, 877. 
Menodus, Mar. 153, 628. 
Mentha, 674. 
Menuridw, 873. 
Menuroidei, 873. 
Merista, 988. 
Meristella, 988. 
Meristina, 988. 
Merospondyli, 857. 858. 
Merycopotamide, 877. 
Mesonacis, 1087. 
Mesonychide, 976. 
Mesosauridie, 866. 
Mesotheriide, 876. 
Mesozoic, 45. 
Mesozoic Notes, 631. 
Metamerism of Brain, 922. 
Metamerism of the Vertebrate Head, | 
915. | 
Metamorphism, Dynamical, 720. 
Statical, $20. 
Meteorites, 1008. 
Methods in Geographic Teaching, 566. | 
Meyer, Fish Otoliths of the Southern 
Old-Tertiary, 48. 
Miacidx, 876. 
Mica, 1007. 
Micas, 907. 
Micrococcus amylivorus, Mar. 165. 
insectorum, 68. 
Micrometrus aggregatus, Mar. 107. 
Micrometrus, Development of, 923. 
Micro-organisms and Digestion, M. A. 
Johnson, Mar. 176. 
Psychic Lite of, 739. 
Micropodioidei, 871, 873. 
Micropterus dolomieui, Mar. 178. 
Microsauri, 861. 
Microscopical Micro-orgauisms, 
169. 
Miculana beliistriata, Feb. 112. | 
Miers, Development of the Theories of 
Crystal Structure, 221 
Millepora, Development of, 642. 
Mimetic Origin and Development of | 
Bird Language, Rhoades, Mar. 
91. 
Mind and Consciousness, in a Letter 
from E. Montgomery, 530. | 
Minerals and Hot Water, 906. 
of Baltimore, 721. 
of Mount Vesuvius, 49. 


Mar. 
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Mines in Santander, Spain, 41. 
of Arkansas, 89. 
Minette, 1005. 
Minot, C. S., Evolution of the Medul- 
lary Canal, 1019. 

Segmentation of the Ovum, with 
Especial Reference to the Mam- 
malia, 463, 753. 

Report on Diagram Tests, 276. 

Mint, 674. 

Misconceptions Regarding the Evidence 
of Former Glacial Periods, Mar. 
150. 

Missouri River, Topography of, 575. 

Mitrocampana, 55. 

Models for Anatomical Studies, 89. 

in Geographic Teaching, 566. 

Modified Segmentation of Placental 
Mammals, 478 

Mole, Blastoderm of, 759. 

Molecule soustractive, 223. 

Molgula, 65. 

Molluses, New, 920. 

Molossus rufus, Fed. 131. 

Molting of Spiders, 780. 

Molgophidw, 861. 

Momotidw, 873. 

Monazite, 723, 1007. 

Monoclonius, 715, 905, 906. 

Monocondylia, 852, 862. 

Monodelphia, 874. 

Monodon, 1098. 

monoceros, 1099. 

Monomerella, 985. 

Monopteridie, 858. 

Monotremes, Teeth of, 1017. 

Month in the Eastern Phillipines, 
Steere, Mar. 102. 

Monument to Prjevalsky, 282. 

Moorehead, Mound and Other 
plorations, Feb. 185. 

Mormyridie, 858. 

Morocco, Thompson’s Travels in, 801. 

Harris’ Travels in, 802. 

Mosasauridie, 868. 

Moschidie, Mar. 123, 131, 877. 

Moschine, Mar. 152. 

Moschus, Mar. 132. 

Motacillidw, 873. 

Mound and Other Explorations, Moore- 
head, Feb. 185. 

Exploration in Ohio, 834. 

Mounds near Old Chickasaw, Iowa, 650. 
Monrolite, Mar. 159. 
Mount Elbourz, Mar. 146. 

Kibo, Ehlers, 433. 

Mountain Ranges in Spain, Mar. 144. 
Mugilid:e, 860. 

Mugwort, 675. 

Multituberculata, 874, 1018. 
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Muni Question, Mar. 145. 

Murenide, 858. 

Mursiopsis postulosus, 438. 

Mus alexandrinus, Feb. 136. 
decumanus, Feb. 136. 

Musca, 586. 

Muscovite, 908. 

Museum at Sydney, Australia, Feb. 188. 

Murid, 876. 

Muscicapidx, 873. 

Musophagid:e, 873. 

Mustard, 675. 

Mutilata, 874, 876. 

Mya arenaria, 65. 

Myalina subquadranta, Feb. 112. 

Mycetes belzebub, Feb. 148. 
seniculus, Feb. 148. 

Mycteropidx, 853. 

Mycterops, 853. 

Myliobatidve, 855. 

Mylodon, 660, 978. 

Mylohyus, Mar. 184. 

Myloleucus, 975. 

Mylomorpha, 659. 

Myogalidie, 876. 

Myrmecobiidw, 876. 

Myrmecobius, Teeth of, 916. 

Myrmecophaga bivittata Feb, 182. 
biwittata straminea, Feb. 182. 
jJubata, Feb. 132. 
sellata, Feb. 133. 

Myrmecophagidie, 658, 876. 

Myrmecophilous Insects, 1101. 

Mystacoceti, 876. 

Mythomyid, 876. 

Myxine, Sexua! Organs of, 822. 

Myxinidie, 853. 

Myxosauride, 864. 


AJID, 869. 
Nanotragus, Mar. 125. 
Narwhal, 437. 
Natica, Blastula of, 762. 
National Academy of Sciences, Annual 
Session at Washington, 280. 
Natives of Formosa, G. Taylor, 532. 
Naturalist’s Rambles in Ceylon, 690. 
Natural History Museum at San José, 
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at Paris Exhibition, W. N .L., 553. 
Science Association of Staten Is- 
land, 546, 1082. 
Nautilus, 462. 
Nebenkern, 465. 
Nebraska, Butterflies of, 1024. 
Flora of, 633. 
Nectariniidxw, 873. 
Need of Making Measurements in Micro- 
scopical Work, Bessey, 53. 
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Negundo aceroides, 537. 
Neighborhood of Seville, Feb. 165. 
Nematognathi, 857, 858. 
Nemichthyidw, 858. 
Neo-Lamarckianism, 561. 
Neomenoidea, 1096. 
Neomeris, 1098. 
Neotragus, Mar. 126. 
Nepal, 617. 
Nepheline, 46. 
Neptunus convexus, 438. 
hastatus, 412. 
Nerve Cells, Stimulation of, 830. 
Nervous System of Annelids and Verte- 
brates, J. Beard, 266. 
of Vertebrates, Origin of, 933. 
Staining of, 744. 
of Vertebrates, Evolution of, 1019. 
Neuroptera, 270. 
New Atlas of Bacteriology, 56. 
Genus of Algie, 1004. 
Genus of Corals, 710. 
Guinea, 252. 
Harvest Spider, 1101. 
Organs in the Cockroach, Minchin, 
500. 
Species of Clupea, 438. 
Spermophilus, James. 59. 
Studies of the Human Embryo, 
Mar. 171. 
Nimravidie, 876. 
Noctilionidw, 876. 
Nomarthra, 657. 
No Papuans in Celebes, 80. 
North Pole Expedition, 461. 
Norway, Geological Region, Mar. 156. 
Nostoc lichenoides, 4. 
Notacanthidie, 860. 
Notacanthid Fishes Types of a Peculiar 
Order, 1016. 
Note on Chinch Bug Diseases, Forbes, 
63. 
on Nebraska Lichens, Williams, 
Mar. 161. 
on the Origin and Hi-tory of the 
Great Lakes of North America, 
Spencer, 491. 
on True Field Manual of Botany, 
Bessey, 265. 
Nothopsidie, 869. 
Nothosauridie, 866. 
Nothropus, 662, 658. 
Notidanidie, 855. 
Notopterid, $58. 
Notochord, Origin of, 921. 
Notophorus, Mar. 184. 
Nucleospira, 987. 
Nyctinomus brasiliensis, Feb. 181. 
Nyctisauria, 867, 868. 
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(Asis of Figuig, Feb. 160. 
Obolus, 984. 
Obolella, 985. 


Index. 


Observations on Ants, Bees, and Wasps, 


by Sir John Lubbock, 451. 
on the Plum Curculio, 1105. 
on lutorius vison, Webster, Mar. 
176. 
Ocean Depths, Supau, 250. 
Odobenidw, 876. 
Odontoceti, 876. 
Odontolex, 869. 
Odontotormie, 869, 870. 
(Enobates, 659. 
Ohio Mounds, 
Olenellus, 1087. 
Olenoides, 1087. 
Oliogolophus, 1101. 
pictus, 1101. 
Olivine and Augite, Alterations of, 1005. 
Omosauridie, 864. 
Oniscus, Ovum of, 762. 
On Inheritance in Evolution, Cope, 1058. 
Ontogeny of Ampullaria, 735. 
of Crangon, 737. 
of Girdles, 914. 
of Lepidosteus, 1018. 
of Micrometrus, 923. 
of Peripatus, 733. 
of Sepia, 738. 
Opal, Fire, 813. 
Opegrapha felicina, 8. 
varia, 8. 
Ophidiidiwe, 860. 
Ophidia, 866, 868. 
Ophiocephalidie, 860. 
Ophiopteron elegans, 267. 
Ophitic Band of Andalusia, 626. 
Ophiura, Variation in, 919. 
Opisthomi, 859, 860. 
Opisthocomi, 871, 873. 
Opisthocomide, 873. 
Orbiculoidea, 983. 
Orca, 1098. 
Orcella, 1008. 
Oregon, Kegion of Silver Lake, 970. 
Oreodontidie, Mar. 155, 877. 
Oreopithecus bambolii, 437. 


Origin and Meaning of Sex, Ryder, | 


501. 
of Notochord, 921. 
of the Basins of the Great Lakes, 
492. 
of Vertebrate Nervous System, 9383. 
of the Vertebrate Pelvis, 267. 
Original Research in Penn., 243. 
Ornithopappi, 869. 
Ornithorhynchid, 874. 
Ornithosauri, 8638, 864. 
Ornithostomi, 874. 
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Orthis, 991. 

Orthisina, 991. 

Orthoceras, 1085. 

Orthoclase, 528, 906. 

Orthopoda, 864. 

Orycteropodidw, 657, 876. 

Orycteropus, 658. 

Osborn, H. F., The Paleontological Evi- 
dence for the Transmission of 
Acquired Characters, 561. 

Osphromenidie, 860. 

Osteoglossidw, 858. 

Osteolepidw, $56. 

Ostraciidie, 860. 

Ostracion, 945. 

Ostracodermi, 852. 

Otariidie, 876. 

Otididie, 872. 

Otiosus, 460. 

Ottrelite, 722. 

Our Injurious “gerians, 1106. 

Ova Outside the Ovary in Human Em- 
bryo, 827. 

Ovis gazella, Mar. 126. 

gnu, Mar. 126. 

Ovum, Segmentation of, 753. 

Owl, History of, 832. 

Oysters in France, 825. 


Pach 621. 

Paiwans, 533. 
Palwoniscidie, 858. 
Palamedeidie, $72. 
Palachatteria longicaudata, Mar. 
Palwolagus turgidus, Mar. 151. 
Paliewomanis, 658. 
Paleomeryx, Mar. 125, 127. 
Palweopicrite, 458. 
Palwotheriidw, 877. 
Palwohatteriidw, 866. 
Palwozoic, 44. 

Plants, 809. 

Panopiea, 65. 
Pancie, J., Notice of Death, 
Pandionidie, 872. 
Pangolin, 658. 
Pantodontidwe, 877. 
Pantolambdidse, 877. 
Pantolestidie, Mar. 31, 877 
Pantotheria, 876. 
Paradiseide, 873. 
Paradoxides, 1087. 
Parasite, 1091. 
Parasite Castration of Typlocybe, 1109. 
Parasite of Cosmopolitan Insects, 458. 
Parasuchia, 865, 866. 
Pariasauride, 866. 
Paridw, 873. 
Pariotichide, 866. 
Parmelia pulverulenia, 3. 
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Passeres, 872, 873. 
Passeroidei, 873. 
Patten, Wm., Prof. of Biology, 1110, 
Peabody Academy of Science, 1021. 
Peculiar Habit of the Black Bass, Web- | 
ster, Mar. 178. 
Pediculati, 859, 860. 
Pedetes, 921, 1019. 
Pegaside, 860. 
Pegmatile, 46. 
Pelagia panopyra, 592. 
Pelagic Fishes, 826. 
Pelagic State of Young Fishes, by | 
Agassiz and Whitman, 426. 
Pelecanidwx, 872. 
Pelecopteride, 858. 
Pelodytide, 862. 
Pelomeduside, 865. 
Pelvic Girdle, 914. 
Pelycosauria, 866. 
Peridotite, 721. 
Pentaceros, 951. 
Pentamerella, 989. 
Pentamerus, “89. 
Pepo, 671. 
Pepohans, 533 
Pepon, 671. 
Peramelidie, 876. 
Percesoces, 866, 859. 
Percidie, 860. 
Percomorpha, 860. 
Peridotite, 1006. 
Period of Repose, 464. 
Peripatus, 825. 
Development of, 733. 
Periptychidie, 876. 
Perissodactyla, 877. 
Perlitic and Sphenolitic Felsites, 1090. 
Permian Formation of Texas, White, 
Feb. 109. 
Perofskite, 907. 
Petalodontide, 854. 
Petermann’s Mitteilungen, 433. 
Petrarca, 825. 
bathyactidis, 1097. 
Petromyzontide, 853. 
Pheetonidze, 872. 
Phagocytes, 819. 
Phalacocorax, 978. 
Phalacrocoracidie, 872. 
Phalanges of Batrachia Salientia, Mar. 
170. 
Phalangistidie, 876. 
Phaneropleurid, 856. 
Pharyngognathi, 860. 
Phascalomyide, 876. 
Phaseolus, 665. 
Phasianidx, 873. 
Phenacite, 527. 
Phenacondontide, 876. 
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Phenocrysts, 718. 
Phenyl Alcohol, for Preserving Bacterial 
Growths, 725, 

Phila. Academy of Nat. Sciences, 540. 
Philander pusillus, Feb. 130. 
Philepittidie, 873. 
| Philippine Islands, Steere, 60, 160. 
Philip Stéhr, Prof. of Anatomy, 1110. 
Phiegthontiidwe, 861. 
Phoca barbata, 437. 
Phocena, 1098. 

communis, 437, 1099. 

dallii, 1099. 
Phocidie, 876. 
Pheenicopteridie, 872. 
Phosphorescence of Porichthys, 921. 
Phryniscidw, 862. 
Phycochromacex, 2 
Phyllostoma hastatum, Feb. 130. 
Phyllostomidie, 876. 
Phymosoma, 1018. 
Physalia in the Bay of Fundy, 821. 
Physcia (Theoloschistes) parietina, 2, 3. 
Physeteridw, 876. 
Physics of Metamorphism, 524. 
Physiological Prize, Mar. 175. 
Physoclysti, 857. 
Physostomi, 856, 857. 
Phytophthora infestans, Mar. 165. 
Phytotomidie, 873. 
Picide, 873. 
Picoidei, 872, 873. 
Picrite, 1007. 
Pinite, 1008. 
Pinnipedia, 876. 
Pipidwe, 862. 
Pisces, 852, 853. 
Pittidee, 873. 
Placenta of Cat, 645. 
Placodermi, 856. 
Placodontia, 865, 866. 
Plagiaulacide, 874. 
Plagioclase, 812. 

and Scapolite, 720. 
Planorbis, 978. 
Plants, Fossil, 809. 
Plasmodiophora brassice, Mar. 165. 
Platanistide, 876. 
Plattnerite, 815. 
Platycephalidx, 960. 
Platystrophia, 991. 
Plectognathi, 859. 
Plectospondyli, 857, 858. 
Plenellus gilberti, 1081. 
Pleonast, 910. 
Plesiocnelydide, 865, 
Plesiometacarpa (Cervi), Mar. 132. 
Plesiosauria, 863, 866. 
Plesiosauridwz, 866. 
Plethodontidz, 862. 
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Pleurodelidx, 862. 

Pleuronectide, 860. 

Pleurosternid, 865. 

Pleurotomaria tabulata, Feb. 112. 
Pliocene Foraminifera, of Ca dé Reggia, 


Pliomorphus, 660. 
Plioparchus, 625. 
Plioplatecarpidex, 868, 
Plistocene Lake of Nebraska, 436. 
Ploceidie, 873. 
Plotidze, 872. 
Plowright, Infection of the Barberry, 
264. 
Uredinee and Ustilagine, Re- 
viewed by Bessey, 245. 
Podascon, 733. 
Podiceps, 978. 
Podopterygia, 855, 856. 
Poebrotheridw, Mar. 119, 877. 
Poébrotherium vilsoni, Mar. 114. 
Pohlig on Elephas, 712. 
Poisonous Arachnida of Russia, 500. 
Poison of Hymenoptera, 64. 


Polar Differentiation of Volvox and the | 
Specialization of Possible Ante- | 


rior Sense Organs, Ryder, 218. 
Globules in Cirripede, 644. 
Polled Cattle, 677. 
Pollicipes, 783. 
Polybasite, 1007. 
Polyclinide, 851. 
Polydymite, 529. 
Polygonium virginanum, 264. 
Polygonum incarnatum Ell. with Four- 
parted Perianth, Webber, 264. 
Polymastodontidw, 874. 
Polynoina, 1014. 
Polyodontide, 856. 
Polyonax, 715, 906. 
Polyorchis penicillata, 593. 
Polypteridw, 856. 
Polyprotodontia, 876. 
Popanoceras walcotti, 
119. 
Population of Belgium, 41. 
of Germany and Bulgaria and 
Roumelia, 251. 
of Russia, 619. 
Populus monilifera, 588. 
Porichthys, Phosphorescence of, 921. 
Porphyrite, 812. 
Porphyritic Crystals, 718. 
Ports of East Africa, 616. 
of Zeila, Mar. 147. 


117, 


Portuguese Discovery of Yucatan, 999. 


Man-of-War, 821. 
Position of the Cexcilians, 1098. 
Positive Type of Segmentation, 468. 
Post-Darwinians, Mar. 137. 
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Pound, Algz, Fungi, and Lichens, Feb. 
178 


As to the Citation of Authorities, 
Mar. 161. 
Botanical Latin, 444. 
Of Generic and Specific Names too 
Nearly Alike, Mar. 163. 
Question Regarding the Application 
of the Law of Priority, Mar.163. 
The Treatment of Exsiccati in the 
Herbarium, 263. 
Preparation of Bone and Teeth with 
Their Soft Parts, Dr. Weil, 520. 
Preparing Blastoderms of Fowl, 839. 
Prepollex, 921. 
Presentations by Dr. R. Lamborn, 89. 
Present Flora of Krakatoa, 251. 
Preservation of Actiniw, 579. 
Prehallux, 921. 
Prestwich, On Underground Tempera- 
ture, 434. 
Preventing the Ravages of Wire Worms, 
Comstock, 61. 
Primitive Form of Vertebrate ‘egmen- 
tation, 470. 
Proboscidia, 198. 
Prionodesmacea, 1097. 
Priodontes maximus, Feb. 134. 
Pristide, 855. 
Pristiophoride, 855. 
Pristopomatide, 860. 
Proboscidactyla, 600. 
Proboscidia, 191, 875, 877. 
Procamelus occidentalis, Mar. 114. 
Procellariide, 872. 
Procolophonide, 866. 
Proctococcus viridis, 8. 
Procyon cancrivorus, Feb. 141. 
nasua, Feb. 142. 
rufus, Feb. 142. 
Procyonide, 876. 
Prodelphinus euphrosyne, 1099. 
longirostris, 1099. 
plagiodon, 1099. 
Prodremotherium, Mar. 122. 
Productella, 989. 
Productus, 989. 
cora, Feb. 112. 
costatus, 112. 
nebrascensis, 112. 
semireticulatus, 112. 
Proganosauria, 865, 866. 
Promegatherium, 660. 
Promylodon, 660. 
Proneomenia filiformis, 1096. 
Pronstite, 908. 
Pronunciation of Scientific Names, 445. 
Propeller Coral, 946. 
Proposed International Congress of 
Physiologists, Mar. 175. 
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Prorastomide, 876. 
Protandric Hemaphroditism of Myxine, 
822. 
Proteidx, 861. 
Proteroglypha, 868, 869. 
Protelidx, 816. 
Proterosauride, 866. 
Proterotheridx, 876. 
Protodonta, 874. 
Protolabididw, Mar. 119, 877. 
Prototheria, 873, 874. 
Prunus americanus, 537. 
demissa, 537. 
Psammodontidx, 854. 
Pseudobrookite, 909. 
Pseudocrania, 985. 
Pseudorea, 1098. 
Pseudosauria, 861. 
Psittaci, 871, 872. 
Psittacidie, 872. 
Psychic Life of Micro-organisms, 739. 
Pteranodontide, 864. 
Pteraspidie, 853. 
Pterichthyidie, 853. 
Pteroclidie, 873. 
Pterodactylidx, 864. 
Pteropelyx, 904. 
Pteropidie, 876. 
Pteroptochidie, 873. 
Pteropappi, 870. 
Pterychthys, 853. 
Ptilopteri, 871. 
Ptychites cumminsi, Feb. 117, 119. 
Puccinia graminis, 264. 
Pullastr, 871, 873. 
Puls, J. C., Notice of Death of, 1038. 
Pycnanthemus incanum, 552. 
Pycnodontidex, 858. 
Pygopodide, 867. 
Pyrallolite, 528. 
Pyrargyrite, 908. 
Pyrite, 528, 910. 
Pyrolusite, 911. 
Pyrosomide, 851. 
Pyrrhoarsenite, Mar. 159. 
Pyroxene, Mar. 158, 528. 
Pythonomorpha, 866, 868. 
Pythonide, 869. 


UADRATE PLACENTA, of Sciurus 
hudsonius, Ryder, 271. 
Quadrumana, 876. 
Quartz Crystals at Clifton, England, 
Mar. 157. 
Crystals from Osaka, Japan, 441. 
Etching of, 909. 
Quenstedite, 526. 
Question of Nomenclature, Bessey, 53. 
Regarding the Application of the 
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Law of Priority, Roscoe Pound, 
Mar. 168. 


ABBIT, Ovum of, 755. 
Railway from Belgium to Salonica 
May. 143. 
in Persia, Mar. 146. 
Rajie, 855. 
Rajidz, 855. 
Rallidz, 872. 
Rangifer, 132. 
Ranide, 862. 
Fanunculus, 551. : 
Rebellion at Pangani, Mar. 147. 
Recent Botanical Literature, 725. 
Red River, Topography of, 571. 
Regelmassiges Punksystem, 224. 
Relation between the Growth and Form 
of Leaves, Gratacap, 458. 
Relation between the Growth and Form 
of Leaves, 546. 
Relationship of the Genus Dirochelys, 
Baur, 1099. 
Remarkable Crustacean, 1097. 
Remarkable Radiates, Feb. 180. 
Rensselieria, 986. 
Report Essex Institute, 1110. 
of C. B. Cory on A. 8. of Psychical 
Research, 89. 
of the State Entomologist of New 
York, 64. 
on ‘Thought Transference,’’ 86. 
Reptilia, 862, 863. 
Reptiles of British Museum, 826. 
West Indies, 918. 
Reproduction of Fishes, 1015. 
Results of Explorations in Central Asia, 
88. 
Retina of the Bird, 518. 
Reuter, Basal Spots on Palps of Butter- 
flies, 452. 
Review of Bastin’s Botany,’ Bessey, 


Bennett & Murray’s Cryptogamic 
Botany,’’ Bessey, 487. 

Dr. Lydekker’s Catalogue of Fossil 
Reptilia and Batrachia of the 
British Museum, Pt. I., E. D. 
Cope, 43. 

Dyer’s ‘‘ Folklore of Plants,’’ Bes- 
sey, 489. 

‘‘Fortuitous Variations in Eupa- 
torium,”? James, 51. 

Revista de Geografia Comercial, 39, 40. 
Rhachitomi, 861. 

Rhamphastidiw, 873. 

Rhamphocottidie, 860. 

Rheidie, 870. 

Rhinobatidse, 855. 
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Rhinomurena, 921. 
Rhinoceridx, 877. 
Rhinochetidie, 872. 
Rhinolophidie, 876. 
Rhinolophus, Mar. 135. 
Rhipidistia, 855. 
Rhipidopterygia, 855. 
Rhiptoglossa, 867. 
Rhizocrinus, Feb. 153. 
Rhizoxenia alba, Feb. 182. 
Rhoads, Mimetic Origin and Develop- 
ment of Bird Language, \" 
Rhynchocephalia, 8638, 864. 
Rhynchonella, 988. 
Rhynchosauridie, 866. 
Rhynchospira, 986. 
Rhytinidwe, 876. 
Ribs of Salamandra, 918. 
Roberts, Frogs Eating Snakes, 74. 
Rocella phycopsis, 3. 
toches Moutonnées, 15, 9138. 
Rock Forming Minerals, Rutley, 49. 
Rocks in Brazil, Mar. 156. 
in Somali Land, N. E. Africa, 441. 
in Mysore Province, 8. India, 440. 
of Wales, 907. 
of Western Isles, 718. 
Rock Types in Fernando de Noronha, 
522. 
todimorpha, 659. 
Roeminte, 813. 
tolfe, C. W., Characters and Distribu- 
tion of the Genera of Brachio- 
poda, 
Roman Pronunciation in 
Bessey, 446. 
Rémerite, 526. 
Rothlauf, 898. 
otifera, 642. 
Rouget, 898. 
Royal Medal to F. von Miiller, 88. 
Ruins on the Volga, Mar. 146. 
Russel’s Geological Reconnaissance of 
Southern Oregon, 426. 
Russian Geology, 805. 
Russia, Population of, 619. 
tutile in Clay, 1006. 
Rutley’s ‘‘ Rock Forming Minerals,’’ 49. 
Ryder, J. A., Acquisition and Loss of 
Food-Yolk, and Origin of the 
Caleareous Egg-Shell, 928. 
Byssus of the Young of the Com- 
mon Clam, 65. 
Development of Ampullaria, 735. 
Larval Amphiuma, 927. 
Karyokinesis in Amblystoma, 827. 
Origin and Meaning of Sex, 501. 
Polar Differentiation of Volvox and 
the Specialization of Possible | 
Anterior Sense Organs, 218. 
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Quadrate Placenta of Sciurus hud- 
sonius, 271. 
Structure of the Human Spermato- 
zoon, Feb. 183. 
Rythm of the Mammalian Heart, 67. 
Sabbatia dodecandra, 558. 
Sabulina octona, 268. 
Saccardo’s Great Work on Fungi, Feb. 
178. 
Saccopharyngide, 858. 
Swga, Mar. 126, 127. 
Sagmatias, 1098. 
Salenia mexicana, Feb. 169. 
Salamandra, Ribs of, 918. 
Habits of, 602. 
Salamandridie, 862. 
Sarcophanops, Mar. 105. 

Salentia, 861, 862. 
Saliz purpurea, 552. 
tristix, 552. 

Salmonidie, 858. 

Salmon of Finland, 
Salpidie, 851. 
Sardinia, Mar. 143. 
Sarsia, 732. 
Sarsia rosaria, 597, 
Sauridiw, 858. 
Saurischia, 864. 
Sauropsidie, 858. 
Saurodontidw, 858. 
Saurognathie, 872. 
Saururie, 869. 
Scalopidw, 876. 
Scalops aquaticus, 450. 
Seaphiopidie, 862. 
Scapolite and Plagioclase, 720. 
Scaridw, 860. 
Scelidosauridw, 864. 
Scelidotherium, 660. 
Schizocrania, 954. 
Schizognathw, 871. 
Schlaffsucht, 63. 
Schmidtia, 984. 
Schweine-Seuche, 888. 
Scientific Editors of the New York Tri- 
bune, 485. 

Research, 1088. 
Sciwnidwe, 860. 
Scincide, 868. 
Sciuridw, 876. 
Sciurus aestuans, Feb. 135. 

variabilis, Feb. 135. 
Nchliiteria tetracheles, Feb. 154. 
Scolecophidia, 868. 
Scorprenide, 860. 
Scombridx, 860. 
Scomberesocidie, 860. 
Scorpio, Sexual Characters of, 825. 
Scudder’s Mesozoic Cockroaches, 485. 
Sculptured Rocks, 782. 


> 


a 
| 
} 
| 
| 


1138 


Scyelite, 1007. 
Scylla Found near Verrona by Ristori, 
437. 


Scyphophori, 857, 858. 
Sea Anemones, etc., Prof. Haddon, 88, 
962. 
Fans, 945. 
Feathers, 945. 
Eggs, 951. 
Urchins, Excavation of, 728. 
Urchin, 949, 951. 
Sedgwick’s Review of ‘Dissection of 
the Dog as a Basis for the Study 
of Physiology,”’ 57. 
Segmentation Nucleus, 463. 
of Brain, 922. 
of the Head, 915. 
of Ovum, 753. 
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of the Ovum, with Special Refer- | 
ence to the Mammalia, Minot, | 


463. 
Seguenza, G., Notice of Death, 1038. 


[December, 


Sketch of the Geology of Spain, 256. 
Slave Coast, 804. 
Smilax glauca, 552. 
Smithia, 621. 
Society Islands, Mar. 148, 
Sociological Influences, Ferree, 24. 
Soil of France, 619. 
Soleniscus brevis, 420, 
planus, 420. 
typicus, 420, 
its Generic Characters and Rela- 
tions, Keyes, 420. 
Solenodontidx, 876. 
Solenoglypha, 868, 869. 
Solenostomidie, 860. 
Some Cases of Solid-hoofed Hogs and 
Two-toed Horses, Auld, 447. 
Some Experiment Station Botany, Mar. 
165. 
Song of the Singing Mouse, Davis, 481. 
Soricidx, 876. 


| Sorting and Transporting Infusoria, 278. 


Selachians and Lizards, Homologies of, | 


921. 

Selachii, 854. 

Sellaite, 529. 

Selkirk Glaciers, 800. 

Selon’s Journey in the Zambesi Coun- 
try, 545 

Sense of Smell in Dogs, Dr. Nomans, 

9. 


Sepia, Ontogeny of, 738. 
Sergestes hispidus, 501. 
Serpentine, 812. 
Serpentined Diabases, Mar. 157. 
Serpentine of Montville, N. J., 258. 
Sexes of Myxine, Feb. 182. 
Shad Fishing, Notes on, Feb. 189. 
Shoulder Girdle, 914. 
Sigillaria, 233. 
Signoret, Notice of Death of, 748. 
Silicates, 812. 
Sillaginide, 860. 
Sillimanite, Mar. 159, 910. 
Silver Lake of Oregon, 970. 
Sima nigra, Mar, 135, 
Simiide, 876. 
Sxmplicidentata, 876. 
Sinapis, 675. 
Singhalese, 697. 
Siren, Anatomy of, 793. 
Sirenide, 862. 
Sirenoidei, 854. 
Sivatheriine, Mar. 127. 
Sivatherium, Mar. 125. 
giganteum, Mar. 1380. 
Sirenia, 874, 876. 
claws in, 923. 
Sixth Toe in Mammals, 1019. 
Skenidium, 991. 


Sotalia, 1098. 
tucuzi, 1098. 
Soundings in Chushan Archipelago, 251. 
Sparidee, 860. 
Specimens of Fossils, 550. 
of Hyla andersonii, 58. 
Spencer, Notes on the Origin and History 
of the Great Lakes of N. Ameri- 
ca, 491. 
Sperrylite, Feb. 172. 
Spherodontid:e, 858. 
Spheeronectes, 393. 
Sphenes, Mar. 158. 
Sphenodon punctatus, Mar. 148. 
Sphenodontide, 864, 
Sphenodontina, 864. 
Sphingurus prehensilis, Feb. 136. 
sericeus, Feb. 136. 
Sphyrenide, 860. 
Spiders, Molting of, 730. 
Spinacide, 855. 
Spinal Ganglia, 830. 
Spirifer, 991. 
Spiriferina, 991. 
Spirifer cameratus, Feb. 112. 
Spitzbergen, Fauna, of, 824. 
Sponges, 1018. 
Squali, 854. 
Squalodontide, 876. 
Squamata, 864, 866. 
Squatinide, 855. 
Squatinorajide, 855. 
Staining Central Nervous System, 744. 
Starfishes, 951. 
State of Michoacan, Mar. 141. 
Statical Metamorphism, 720. 
Status of the Algo Lichen Hypothesis, 
Williams, 1. 
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Staurolite, 812. 
Steamers Between Vigo and New York, 
41 


Steatornithidx, 873. 

Steenstrupia, 596. 

Steere, A Month in the Eastern Phil- 
lipines, Mar. 102. 

Steganopodes, 871, 872. 

Stegocephalia, 860, 861. 

Steno, 1098. 

Stevenson, H., Notice of Death of, 749. 

Stenostomidez, 868. 

Stereosternum tumidum, Mar. 148. 

Sternidw, 873. 

Sternopygidie, 858. 

Sternothveridie, 865. 

Stieler’s Hand-Atlas of Africa, 433. 

Stilbite, 528. 

Stimulation of Nerve Cells, 830. 

Stomoxys, 584. 


Storms on the Adhesive Disk of Eche- | 


neis, E. D. Cope, 254. 
Stratodontidie, 858. 
Streptorhynchus, 990. 
Stricklandia, 990. 

Strigidwe, 872. 

Strongylocentrotus, 728. 

Strontianite, 1092. 

Strophodonta, 990. 

Strophomena, 990. 

Strode, Food of the Owls, 17. 
W.S., History of the Owl, 882. 


Structure of the Human Spermatozoon, | 


Ryder, Feb. 183. 
Struthiones, 870. 
Struthionidw, 870. 


Study of ‘ Rigor Mortis,” Jordan, 70. | 


Study of the Cynipide, 464. 

Sturnira litum, Feb. 131. 

Sturtevant, E. L., History of Garden 
Vegetables, 665. 

Stylemys, Mar. 151. 

Stylodontidie, 858, 876. 

Styplicite, 526. 

Suidw, 872, 877. 

Sulphates near Copiapo, Chili, 525. 

Sulphohalite, 48. 

Sulphur, 1093. 

Supply of Food, 278. 

Surf-fish, Development of, 923. 

Suricatidw, 876. 

Swine Plague, 888. 

Sygnathidie, 860. 

Symbranchide, 858. 

Sympathetic of Birds, 921. 

Sympodium margaritaceum, Feb. 182. 

Syncoryne, 598. 

Syntrielasma, 991. 

Syringothyris, 992. 

Syrnium nebulosum, 21. 


ABLE to Priestly, Mar. 137. 
Tzniodonta, 662, 876. 
Taligrada, 877. 

Tanagrid, 873. 

Tanystropheus, 626. 

Tapiridie, 877. 

Tapirus americanus, Feb. 146. 

Tarsiidie, 876. 

Tarsipedide, 876. 

Tasmania, Geology of, 810. 

Taste Organs, 922. 

Tatnall, E., Home Instinct in Toads, 

Tatusia megalepis, Feb. 134. 
peba, Feb. 184. 

Tantalite, 1091. 

Taxistia, 856. 

Taxeopoda, 875, 876. 

Taxocrinus, Feb. 1538. 

Taylor, W. E., Butterflies of Nebraska, 

1024. 
Teaching, Methods and Models in Geog- 
raphic, 566. 

Tectarius muricatus, 409. 

Teeth, Horny, in Marsupials, 916. 
of Monotremes, 1017. 
Phylogeny of, 568. 

Teidie, 868. 

Telemetcarpi, Mar. 121. 

Teleodesmacea, 1097. 

Teleosauridie, 864. 

Teleostomi, 854, 855. 

Tephrite, 46. 

Terebratula, 986. 

Terebratula bovidens, Feb. 112. 

Tertiary, 45. 

Testudinata, 863, 864. 

Testudo abingdonii, 1089. 
elephantopus, 1089. 
ephippium, 1039. 
microphyes, 1039. 
nigrita, 10389. 
reticularia, 1099. 
vicina, 10389. 

Tetrabelodon, 198. 
campester, 204. 
euhypodon, 203. 
productus, 204. 
serridens, 205. 

Tetracerus, Mar. 126, 127. 
quadricornis, Mar. 126. 

Tetraonide, 873. 

Tetrodontidwe, 860. 

Thalessa and Tremex, 65. 

Thaliacea, 851. 

Thecaglossa, 867. 

Thelidium minutulum, 4. 

Theromora, 8638, 865. 

Thinocoridx, 872. 

Thoma’s Camera Lucida, 81. 
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Thomas’ Burial Mounds, 34. 
Catalogue of Marsupialia and Mon- 
otremata, Feb. 152. 
Thoriidie, 862. 
«Thursday Island,’’ 462. 
Thylacoleontidx, 876. 
Thymallidw, 858. 
Tillodonta, 876. 
Tillotheriidx, 876. 
Timaliide, 873. 
Tipuns, 533. 
Toads, Home Instinct in, 1032. 
Todidx, 873. 
Tokio Zoological Society, 1110. 
Torbernite, Mar. 159. 
Tortricidz, 869. 
Tortricina, 868, 869. 
Tourmalin, Mar. 158, 812. 
Toxodontia, 876. 
Toxodontidx, 876. 
Toxopneustes, Gastrula of, 764. 
Tourmalin, Chrome, 722. 
Trachyte from Cumana Railroad Tunnel, 
440. 
from the Bay of Naples, 1090. 
Trachystomata, 862. 
Tragulidie, Mar. 120, 151, 877. 
Tragulus, Mar. 122. 
Transeaspian Railway, 806. 
Transmission of Acquired Characters, 
561. 
Transfer of Microscopic Material, 745. 
Treatment of Exsiccati in the Herbar- 
ium, Pound, 263. 
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Treaty between Argentine Republic and 


Bolivia, Mar. 147. 
Trematis, 984. 
Trematospira, 987. 
Tremerella, 985. 
Triacanthide, 860. 
Triceratops, 906. 
Trichiurid, 860. 
Triconodontidi, 876. 
Trifolium hybridum, 551. 
Trigger Fish, 945. 
Triglid, 860. 
Trimerorhachide, 861. 
Trionychoidea, 865. 
Trionyx, Mar. 151. 
Triplopidw, 877. 
Tristichopteridie, 861. 
Trochilidwe, 873. 
Trochosa, 731. 
Troglodytidie. 873. 
Trogouidw, 8738. 
Trogonoidei, 872, 873. 
Trogonophide, 868. 
Trona, 814. 
Tropidoleptus, 989. 
Trophosa singoriensis, 500. 


[December, 


Trunk Fish, 945. 
Trygonidie, 855. 
Tsuga canadensis 552. 
Tufas, 46. 
Tunicata, 851. 
Tunis, Geology of, 629. 
Tupieide, 876. 
Turdidx, 
Turbot, 945. 
Turrillites Feb. 169. 
Tursio, 1098. 
borealis, 1099. 
Tursiops, 1098. 
Tursiops tursio, 1099. 
gilli, 1099. 
Typhlogobius, 918. 
Typhlopid, 867. 
Typhlophthalami, 867, 868. 
Typlocybe douglasi, 1109. 
hippocastani, 1109. 
Tyrannidw, 873. 
Tyrannoidei, 873. 


TAMBARA, Dr. Bauman, 435. 

Uintatheriidiw, 877. 

Ulmus americana, 538. 

Umbridie, 858. 

Uneia concolor, Feb. 148. 

Underground Temperatures, Prestwich, 

434. 

Ungulata, 875. 

Unio 1075. 

Unseasonable Visitors, Lockwood, 410. 

Upupide, 873. 

Uranite, 814, 

Urao, 814, 

Urchins, Excavations of, 728. 

Uredinidw, Habits of, 911. 
Position of, 1001, 

Urochorda, 850, 851. 

Urocyon littoralis, 214. 

Urodela, 861. 

Uroplatidie, 868. 

Uropeltidie, 869. 


ACCINATIONS Against Charbon in 
Sheep, 282. 
Vampyrops lineatus, Feb. 181. 
Vanadinite, 527. 
Varanidie, 867. 
Variation: With Special Reference to 
Certain Paleozoic Genera, James, 
1071. 
Vegetables, History of, 665. 
Vegetation of Hot Springs, Weed, 54. 
Velelia, 601. 
Vertebrates, Families of, 849. 
Vertebrate Fauna of the Equus Beds, 
Feb. 160. 
Head, Metamerism of, 915. 


| 
| 


1889.] 


Vertebrata of the Swift Current River, | 
Mar. 151. | 
Origin of Nervous System of, 933. | 
Type of Segmentation, 469. 
Verrucaria nitida, 38. 
Vespertilionidie, 876. 
Vesperus arge, Feb. 181. 
Vesuvianite, 814. 
Vienna Forestry Exhibition, 751. - 
Vigelius, W. J., Notice of Death of, 
748. | 
Viperidie, 869. 
Viverridie, 876. 
Voluntary Impulses and Inhibitions, | 
831 
Volvox, 218. 


\ ALES, Rocks of, 907. 
Water Beetles, Feb. 190. 
Watermelon, 671. 
Webber, H. J., Anemone cylindrica Gr., | 
with Involucels, 264. 
Fresh Water Algie of the Plains, 
1011. 
Iypophyllous, Epiphyllous or Am- 
phigenous Habits of Uredinid, 
911. 
Polygonium incarnatum, 264. 
The Flora of Central Nebraska, 
633. 
Webster, ©. L., Aboriginal Remains 
near Old Chickasaw, Lowa, 650. 
General Preliminary Description 
of the Devonian Rocks of Iowa, 
which constitute a Typical Sec- 
tion of the Devonian Formation 
of the Interior Continental Area 
of N. America, 229. | 
Ancient Mounds at Floyd, Iowa, | 
Mar. 185. 
Description of a New Genus of 
Corals from the Devonian of | 
lowa, 710. 
Dunean’s Analysis of the Chero- | 
kee Language, 775. 
Observations on utorius 
Mar, 176, 
On the Genus Pachyphyllum, 621. | 
Peculiar Habit of the Black Bass, | 
Mar. 178. 
Weed, Vegetation of Hot Springs, 394. | 
Western Continental Area, 229. } 
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Isles, Rocks of, 718. 
Sahara, Feb. 158, 168. 
West Indian Reptiles and Batrahcia, 
918. 
Virginia, Topography of, 573. 
Wheeler, W. M., Homologues in Em- 
bryo Hemiptera of the Appen- 
dages to the First Abdominal 
Segment of other Insect Em- 
bryos, 645. 
White, on the Permian Formation of 
Texas, Feb. 109. 
Review of the Fossil Ostreid of 
N. America, 425. 
Wichita Academy of Science, 546, 
Wild-Seuche, 893. 
Willinite, 1093. 
Williston, 8S. W., A New Cattle Pest, 584. 
Williams, Notes on Nebraska Lichens, 
Mar. 160. 
Status of the Algo Lichen Hypothesis, 1. 
Wood's Holl Laboratory, 1037. 
Work on Extinct Mammalia, 89. 
Worms, 61, 267. 
Worthite, Mar, 159. 
Wray, R. 8., Notice of Death of, 740. 
Wright, on the Skull and Auditory 
Organs of the Syluroid Hypoph- 
thalmus, 426. 
Wulfenite, 527. 


ANTUSIID&, 868. 

Xenacanthidie, 854. 
Xenarthra, 657. 
Xenicidie, 873. 
Xenolite, Mar, 159. 
Xenopeltidie, 869. 
Xenopidie, 862. 
Xenosauridie, 867. 
Xenurus gymnurus, Feb. 134. 

hispidus, Feb. 134. 
Xiphiidwe, 860. 
Xiphodontidx, 877. 


YENESEL, 617. 
Yucatan, Discovery of, 999. 


T7AMBESI-Congo Region, Arnot. 
4 Zeuglodontide, 876. 

Zircon, 908. 

Zonuridx, 867. 

Zygospira, 987. 

Zylol Dammar, Mar. 190. 


